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SUBJ: Record of Decision
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Dear Sir:

The U.S. Environnmental Protection Agency (EPA) Region 4 has reviewed the above subject
deci si on docunent and concurs with the selected remedy for the Remedial Action at Operable Unit
11. This remedy is supported by the previously conpl eted Renedi al Investigation and Baseline
Ri sk Assessnent Reports.

The selected renedial alternative is no further action. This involves taking no further
remedi al actions at the site and | eaving the environnental nedia as they currently exist. This
remedi al action is protective of hunman health and the environnent, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate to the renedi al
action and is cost effective.

EPA appreciates the coordination efforts of MCB Canp Lej eune and the | evel of effort that
was put forth in the docunents leading to this decision. EPA |ooks forward to continuing the
exenpl ary working relationship with MCB Canp Lej eune and Atlantic Division Naval Facilities
Engi neeri ng Command as we nove toward final cleanup of the NPL site.
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CC. Elsie Minsell, Deputy Assistant Secretary of the Navy
Neal Paul, Canmp Lejeune
Kat e Landman, LANTD V
Dave Lown, NCDEHNR
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Ms. CGena Townsend

Renmedi al Proj ect Manager
US EPA Region |V

Atl anta Federal Center
Wast e Managenent D vi sion
Federal Facilities Branch
100 Al abana Street SW
Atlanta, Georgia 30303

Dear Ms. Townsend:

On August 21, 1997, Major General Ray L. Smith, Commandi ng General for Marine Corps Base, Canp
Lej eune signed the Record of Decision (ROD) for Operable Unit Nunber 11 (Sites 7 and 80).

This ROD is enclosed for your records. W appreci ate your agency's concurrence and will now
proceed with the inplenmentation of institutional controls that will ensure protection of human

heal th and the environnent.

If you have any questions or comments, please contact M. Mck Senus, Installation Restoration
Di vi si on, Environnental Managenent Department, at tel ephone (910) 451-5068.
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DECLARATI ON
Site Nane and Location
Qperable Unit No. 11

(Site 7 - the Tarawa Terrace Dunp, and Site 80 - the Paradi se Point Golf Course Mi ntenance
Ar ea)

Mari ne Corps Base

Canp Lejeune, North Carolina

Statenent of Basis and Purpose

Thi s deci si on docunent presents the selected remedy for Qperable Unit (QU) No. 11 (Sites 7 and
80) at Marine Corps Base (MCB), Canp Lejeune, North Carolina. The renmedy was chosen in
accordance with the Conprehensive Environmental Response, Conpensation, and Liability Act of
1990 (CERCLA), as anended by the Superfund Arendnents and Reaut horization Act (SARA), and, to
the extent practicable, the National Ol and Hazardous Substances Pol | uti on Contingency Pl an
(NCP). This decision is based on the admnistrative record file for QU No. 11.

The Departrment of the Navy (DON) and the Marine Corps have obtained concurrence fromthe State
of North Carolina Departnent of Environnent, Health and Natural Resources (NC DEHNR) and the
United States Environmental Protection Agency (USEPA) Region |V on the sel ected renedy.

Description of the Sel ected Renedy: No Action

The selected remedy for QU No. 11 is the "no action" plan. The "no action" plan involves taking
no further renedial actions at QU No. 11. This includes conducting no further environnental
investigations or sanpling.

At Site 80, a Time-Oritical Renoval Action (TCRA) was conpleted prior to inplenentati on of the
"no action" plan. Under the TCRA, pesticide and arsenic contani nated surface soil was excavat ed,
removed fromthe site, and di sposed. The applicability of the "no action" plan at Site 80 was
dependent on the inplenmentation of this TCRA The TCRA reduced current human health risks to
within acceptable limts, and elimnated contam nated surface soil frombeing a future potenti al
source of groundwater contam nation.

<ing src 98019e>



DECI SI ON SUMVARY
1.0 | NTRCDUCTI ON

This Record of Decision (ROD) docunent presents the final renedial action plan selected for
Qperable Unit (QU) No. 11 at Marine Corps Base (MCB), Canp Lejeune. QU No. 11, one of 18
operable units at the Base, consists of two sites:

. Site 7, the Tarawa Terrace Dunp
. Site 80, the Paradise Point CGolf Course Miintenance Area

The environnental nedia at both sites were investigated as part of a Renedial Investigation (R)
conducted for QU No. 11. Based on the results of the R, preferred renedial action alternatives
were identified for both sites in a Proposed Renedial Action Plan (PRAP) docunent. Then, the
public was given an opportunity to comment on the RI and the PRAP. Based on conments received
during the public conment period, and any new i nfornmation that becane available in the interim
a final renedial action plan was selected for QU No. 11. This ROD docurnent presents the final
selected renedy for QU No. 11 along with a sunmary of the renedy sel ection process.

1.1 Description of Operable Unit No. 11

Located in Onsl ow County, North Carolina, MCB, Canp Lejeune is a training base for the United
States Marine Corps. The Base covers approximately 236 square nmiles and includes 14 mles of
coastline. MCB, Canp Lejeune is bounded to the southeast by the Atlantic Ccean, to the northeast
by State Route 24, and to the west by U S. Route 17. The town of Jacksonville, North Carolina is
| ocated north of the Base

QU No. 11 is one of 18 Qperable Units |located within MCB, Canp Lejeune. Qperable Units were
devel oped at the Base to conbine one or nore individual sites that share a common elenent. In
the case of QU No. 11, Sites 7 and 80 were grouped together because of their close geographic
proximty and the detection of pesticides in soil at both sites.

Figure 1 depicts the location of QU No. 11 within MCB, Canp Lejeune. As shown, QU No. 11 is
|l ocated on the northeastern portion of the Base, situated on either side of Northeast Creek.
Site 7 is located on the creek's northern bank, and Site 80 is |ocated on the southern bank

1.2 Report Organi zation

The Decision Summary is organi zed into six main sections. Section 1.0 presents an introduction
to the ROD docunent. Sections 2.0 and 3.0 present pertinent background information and the
selected renedies for Sites 7 and 80, respectively. Section 4.0 presents the selected renedy for
QU No. 11, which is a conbination of the individual renmedies selected for Sites 7 and 90
Section 5.0 evaluates the selected remedy for QU No. 11 with respect to the statutory

determi nations (i.e., the five requirenents identified in the Conprehensive Environnental
Response, Conpensation, and Liability Act [CERCLA] Section 121). Finally, Section 6.0 presents

t he responsi veness summary whi ch contains a history of comunity involvement and a summary of
di e cooments received during the public coment period

2.0 Site 7

Section 2.0, which focuses on Site 7, presents the following information: a site nane, |ocation
and description; a site history and a summary of previous investigati ons and enf orcenent
activities; highlights of comunity participation; the scope and role of the response action; a
summary of the site characteristics; a summary of the site risks; and the sel ected renedy.

2.1 Site Nane, Location, and Description

Site 7, located approxinmately 8 mle south of the Tarawa Terrace Housing Conplex, is referred to
as the Tarawa Terrace Dunp. Figure 2 presents a site nmap depicting the site boundaries and | and
features. As shown, Site 7 is bordered by the Tarawa Terrace Housi ng Conplex to the north and
northwest, the Tarawa Terrace Comunity Center (Building No. TT44) to the northeast, Northeast
Creek to the south, the Tarawa Terrace Wastewater Treatnent Plant to the southwest, and an
unnaned road that |eads to the wastewater treatnment plant to the west. Mbst of Site 7, including



the marsh/ swanp area that borders Northeast Creek, is densely wooded.

Wthin the site boundaries, two unnanmed surface water bodies (referred to in this report as the
Eastern and Western Tributaries) flow south into Northeast Creek. Northeast Oeek flows west and
eventually enpties into the New River. The site also contains a smaller tributary (referred to
inthis report as the drainage ditch) that flows southeast into the Western Tributary. Northeast
Creek, the Eastern and Western Tributaries, and the drainage ditch are all tidally influenced
During high tide, ponded water covers nost of the marsh/swanp area.

Based on a site reconnai ssance (conducted in March 1994 as part of the RI) and a review of
historical information, four areas of concern were identified at Site 7. The first area of
concern is a potential dunp area |ocated cast of the utility right-of-way. The second area of
concern is a snaller cleared area |ocated west of the utility night-of-way. Both areas of
concern were identified using aerial photographs from 1973 and 1978. The third area of concern
identified based on el evated pesticides and pol ychl ori nated bi phenyl (PCB) |evels detected
during previous investigations, is located south of the community center. The fourth area of
concern is located east of the Tarawa Terrace Wastewater Treatnent Plant and adjacent to the
drai nage ditch. Visual debris, including paint cans, notor oil cans, and other rusted cans,
were observed in this wooded area

2.2 Site History and Previous Investigations/Enforcement Activities
2.2.1 Site Hstory

Site 7 is known to be a fornmer dunp that was used during the construction of the Tarawa Terrace
housi ng conpl ex. The precise years that the dunp was in operation are unknown, but it was
reportedly closed in 1972. H storical records do not indicate that hazardous materials were

di sposed at this site. However, construction debris, wastewater treatnent plant filter nedia,
and househol d trash are known to have been di sposed.

2.2.2 Previous Investigations/Enforcement Activities

Previ ous investigations conducted at Site 7 include a Site Inspection (1991) and a Renedi al

I nvestigation (1994-96). The fol |l owi ng paragraphs briefly describe these investigations. Mre
detailed information is located in the Site Inspection Report (Halliburton/NUS, 1991) and the
Remedi al I nvestigation Report (Baker Environnental, Inc., 1996).

Site Inspection, 1991

In June 1991, Hilliburton/NUS conducted a Site Inspection that included the following field
activities:

. Soil Investigation (8 surface soil sanples collected fromO to 2 feet bel ow ground
surface [bgs]; 5 subsurface soil sanples collected from3 to 12 feet bgs; sanples
anal yzed for full Target Conpound List [TCL] organics, Target Analyte List [TAL]

I norgani cs, and cyani de)

. G oundwat er I nvestigation (installation of 3 shallow nonitoring wells; 3 sanples
collected fromthese wells; sanples analyzed for full TCL organics, TAL tota
i norgani cs, and cyani de)

Figure 3 identifies sanpling locations associated with the Site Inspection

Table 1 presents the results of soil sanple anal yses. Both surface and subsurface soil sanples
collected fromlocations 7-MN2, 7-SB01, and 7-SB02 contai ned pesticides and PCBs. The naxi mum
concentrations of dieldrin (2,500 mcrograns per kilogram|[ Ig/kg]) and endrin (1,300 Ig/kg) were
detected at 7-MM2 (7.5 to 9.5 feet bgs). The nmaxi mum concentration of endosulfan H (2,000

Ig/ kg) was detected at 7-SB02 (7 to 9 feet bgs). The conmpound known as Arocl or 1260 was detected
in a total of seven surface and subsurface soil sanples. Aroclor-1260 concentrations ranged from
108 Ig/kg at 7-SB05 (0 to 2 feet bgs) to 25,000 Ig/kg at 7-MA2 (7.5 to 9.5 feet bgs).

Table 2 presents the results of groundwater sanple anal yses. Two pesticides, dieldrin and endrin
ket one, were detected at low levels (0.63 mcrograns per liter [1g/1] and 0.09 Ig/l,



respectively) in the groundwater sanple collected from7-MN2. Four inorganic constituents
(manganese, chromum lead, and iron) were detected at | evels that exceeded either North
Carolina Water Quality Standards (NCWXs), or Federal Maxi mum Contam nant Levels (MCLs) for
drinking water (i.e., the state and federal regulatory standards). The concentrations that
exceeded state and/or federal standards are shaded in Table 2

Renmedi al I nvestigation, 1994-96

In October 1994, Baker Environnental, Inc. (Baker) initiated an Rl at Site 7 which included the
following field activities:

. Surface Soil Investigation (35 sanples collected fromO to 1 foot bgs; sanples
anal yzed for full TCL organics and TAL inorganics)

. Confirmatory Surface Soil Investigation (18 sanples collected fromO to 1 foot bgs;
sanpl es anal yzed for TCL PCBs)

. Subsurface Soil Investigation (28 sanples collected from1l foot bgs to just above
the groundwater table; 5 of the 28 were collected fromtest pit excavations; sanples
anal yzed for full TCL organics and TAL inorganics)

. Confirmatory Subsurface Soil I|nvestigation (16 sanples collected from1l foot bgs to
just above the water table; sanples analyzed for TCL PCBs)

. G oundwat er Investigation - Round One (installation of 2 permanent shall ow
nmonitoring wells and 3 tenporary shallow nmonitoring wells; 8 sanples collected from
the 5 newy installed wells and 3 existing "Shallow wells; sanples anal yzed for full
TCL organics, and TAL inorganics [total and dissolved fractions])

. G oundwat er I nvestigation - Round Two (3 sanples collected fromexisting wells
sanpl es anal yzed for TAL inorganics [total and dissolved fractions], total dissolved
solids [TDS], and total suspended solids [TSS]

. G oundwat er I nvestigation - Round Three (3 sanples collected fromexisting wells;
sanpl es anal yzed for TAL inorganics [total and dissolved fractions], TDS, and TSS)

. Surface Water Investigation (a total of 13 sanples collected fromthe drainage ditch
that discharges to the Western Tributary, the Western Tributary itself, the Eastern
Tributary, and Northeast Creek; sanples analyzed for full TCL organics and TAL
i nor gani cs)

. Sedi nent Investigation (a total of 27 sanples collected fromthe drai nage ditch that
di scharges to the Western Tributary, the Western Tributary itself, the Eastern
Tributary, and Northest Creek; sanples analyzed for full TCL organics and TAL
i nor gani cs)

. Ecol ogi cal Investigation (a total of 6 benthic nacroinvertebrate sanples collected
fromthe Western Tributary and Northeast Creek; aquatic survey; earthworm
bi oaccunul ati on st udy)

. Habi tat Eval uati on (site reconnai ssance i n which botanical and ani nal species were
identified and docunented; collection of unknown botani cal species for further
identification)

Figures 4, 5, and 6 depict sanpling |locations associated with the RI. Figure 4 identifies
surface and subsurface soil sanpling |locations; Figure 5 identifies groundwater sanpling
locations; and Figure 6 identifies surface water, sedinent, benthic nacroinvertebrate, and
eart hworm sanpl i ng | ocati ons.

Tabl e 3 summarizes the results of soil, groundwater (round one), surface water, and sedi nent
sanpl e anal yses. In this table, shaded bl ocks indicate constituents that were detected in
exceedence of the conparison criteria (e.g., federal standards, state standards, background

| evel s). As shown, several inorganic constituents exceeded conparison criteria in surface and



subsurface soil sanples. In groundwater sanples, one volatile organic conmpound (VQQO),

chl oroform exceeded its state standard. However, the chlorof ormconcentrati ons were | ess than
10 times the concentrations detected in quality control sanples. As a result, chloroformwas
nost likely a | aboratory-related contam nant rather than a site-related contam nant. Five
inorganic constituents (alum num chromium iron, |ead, and manganese) al so exceeded their
conparison criteria in groundwater sanples. In surface water and sedi nent, semivolatile organic
conmpounds (SVQCs), pesticides, and inorganic constituents were detected at |evels that exceeded
conparison criteria.

Table 4 summari zes inorganic results fromgroundwater sanpling rounds one, two, and three

During the round one sanpling event, alumnum chromium iron, |ead, and nmanganese were detected
at levels exceeding the federal and/or state standards. However, these exceedances were believed
to be due to the nature and | ocation of the wells sanpled and the sanpling procedures that were
enpl oyed, rather than a site-related inorganics problem To confirmthis, the State of North
Carolina requested a second sanpling round. Alumnumand iron were the only inorganics detected
at |levels exceeding standards during the round two sanpling event. To further ensure that the
site does not contain inorganics contam nation, the State requested a third sanpling round. Once
again, only alumnumiron were detected above standards. Based on this information, it does not
appear as though there is a site-related inorganics problem A um num does not pose a probl em
because the federal standard for this inorganic is only a secondary, non-enforceable MCL. Iron
does not pose a probl embecause it naturally occurs groundwater at the Base at |evels exceeding
st andar ds.

2.3 H ghlights of Comunity Participation

The Rl report for Site 7 and the PRAP for QU No. 11 were released to the public on February 5
1997. These docunents are available in an admnistrative record file at infornmation repositories
nmai ntai ned at the Onsl ow County Pubhc Library and at the Installation Restoration D vision
Ofice (Room 238, MCB, Canp Lejeune). Also, all addresses on the QU No. 11 mailing list were
sent a copy of the Final PRAP and Fact Sheet. The notice of availability of the PRAP and R
docunent was published in the "Jacksonville Daily News" on February 2, 1997. A public coment
period was held from February 5 to March 7, 1997. In addition, a public neeting was held on
February 5, 1997 to respond to questions and to accept public coments on the PRAP for QU No.

11. The public nmeeting mnutes were transcribed and a copy of the transcript is available to the
public at the aforenentioned | ocations. A Responsiveness Summary, included as part of this ROD
has been prepared to respond to the significant comments, criticisns, and new rel evant
information received during the comment period. Upon signing this ROD, MCB, Canp Lejeune and the
DoN wil| publish a notice of availability for the ROD in the | ocal newspaper, and place this ROD
in the information repositories.

2.4 Scope and Rol e of the Response Action

Because Sites 7 and 80 are geographically separated, separate response actions, or selected
remedi es, were devel oped for each site. The response action, or selected remedy, for QU No. 11
is a conbination of the two separate response actions devel oped for Sites 7 and 80,

respectively. Section 2.4 of this ROD presents the response action devel oped for Site 7; Section
3.4 presents the response action devel oped for Site 80; and Section 4.0 presents the response
acti on devel oped for QU No. 11

The response action for Site 7 was devel oped to address site conditions that appear to be
protective of hunman health and the environnent. (Site conditions appear to be protective based
on the results of the human health and ecol ogical risk assessnents [RAs] and additiona
groundwat er sanpling rounds conducted during the RI.) As a result, the only response action
identified and evaluated for Site 7 was the "no action" plan

2.5 Summary of Site Characteristics

Site 7 exhibited the followi ng site characteristics, as deternm ned during the R

. Sorme VOCs were detected in soil, including acetone, 2-butanone, trichloroethene, and
toluene in surface soil, and acetone and nethyl ene chloride in subsurface soil. Al
of these VOCs, with the exception of toluene in surface soil, are believed to be the

result of laboratory contam nation. The toluene is believed to be the result of a



random isolated spill that is not indicative of a significant tol uene problem at
the site. The nmaxi mumtol uene concentration (461 Ig/kg) did not exceed the
conparison criterion of 1,600,000 Ig/kg which is a United States Environnenta

Protecti on Agency (USEPA) Region Ill Risk-Based Concentration (RBC).
. Pol ynucl ear aromatic hydrocarbons (PAHs) were the nobst preval ent SVOCs detected
in soil. The positive detections of PAHs in both surface and subsurface soil were

primarily located in the northern and eastern portions of the site. PAHs were not
detected in the groundwater.

. Pesticides were infrequently detected in surface and subsurface soil sanples. The
pesticides dieldrin, 4,4'-DDE, 4,4'-DDD, 4,4'-DDT, endosulfan Il, al pha-chlordane
and gamma- chl ordane were the nost preval ent pesticides detected in soil. Pesticide

concentrations detected at the site are simlar to pesticide concentrati ons detected
across the Base. In sonme cases, pesticide concentrations at the site were |ower than
Base pesticide concentrations. Consequently, the pesticides are believed to be the
result of historical Base-wi de pest control spraying. Dieldrin was the only
pesticide detected in groundwater, and it was only detected in one groundwater

sanpl e

. Trace levels (i.e., less than 0. 10 mlligrans per kilogram|[ng/kg]) of Aroclors
1254 and 1260 were detected in a linited nunber of surface and subsurface soi
sanpl es. Aroclor 1254 was not detected in the subsurface soil. The random occurrence

of these contam nants may be due to the past disposal of oils. These contam nants
were not detected in the groundwater.

. The occurrence of inorganics was wi despread in both the surface and subsurface soil.
I norgani cs whi ch exceeded surface soil and subsurface soil Base background
concentrations included al um num barium beryllium calcium nickel, and zinc. The
sporadi ¢ and random | ocati ons of these exceedences, however, do not suggest a
significant inorganic contam nation problemin either the surface or subsurface
soi l.

. In groundwat er sanples, one VOC, chloroform exceeded its state standard. However
the chl orof orm concentrati ons were |less than 10 tinmes the concentrations detected in
quality control sanples. As a result, chloroformwas nost likely a
| aboratory-rel ated contam nant rather than a site-rel ated contaninant.

. During the first round of groundwater sanpling, five inorgarnic constituents
(alum num chromum iron, |ead, and manganese) exceeded their conparison criteria.
During the second and third groundwater sanpling rounds, alumnumand iron were the
only inorgani cs detected above the criteria. However, the criterion for alumnumis
only a secondary, non-enforceable federal MCL. As a result, alum num does not appear
to represent a significant site-related problem Iron also does not pose a probl em
because it naturally occurs in groundwater at the Base at |evels exceeding
st andar ds.

. Level s of arsenic, iron, and nanganese in the surface water exceeded federa
criteria. Wth the exception of dieldrin, no other organi c contam nants exceeded
surface water criteria. No sediment contam nant concentrati ons exceeded sedi nent
criteria.

2.6 Summary of Site Risks

As part of the R, a human health RA and an ecol ogi cal RA were conducted to determ ne the
potential risks associated with the chem cal constituents detected at Site 7. The foll owi ng
subsections briefly sunmarize the findings of these RAs.

2.6.1 Human Health Ri sk Assessnent

During the human health RA, contam nants of potential concern (COPCs) were selected for surface
soil, subsurface soil, groundwater, surface water, and sediment, as shown in Table 5. The



sel ection of COPCs was based on criteria provided in the USEPA Ri sk Assessnent Qui dance for
Super f und.

For each COPC, increnental lifetinme cancer risk (ICR) values and hazard index (H) values were
calculated to quantify potential carcinogenic and noncarci nogenic risks, respectively. Table 6
presents ICR and H values for each environnental medi um and receptor evaluated. (Receptors
included current residential children and adults, future residential children and adults, and
future construction workers.) Table 6 also presents total ICR and H val ues, which represent
risks to all environnental nmedia conbined, for each receptor

Shaded bl ocks in Table 6 indicate an I CR val ue that exceeds the USEPA acceptable limt of 1E-04,
or an H value that exceeds the USEPA acceptable limt of 1.0. As shown, unacceptable risk
values include: the H for future child residents exposed to groundwater (8.8); the ICR for
future adult residents exposed to groundwater (1.6E-04); and the H for future adult residents
exposed to groundwater (3.8). Al though these val ues exceed acceptable limts, the risk they
represent appears to be insignificant for the foll owing reasons:

Future Residential Child: Goundwater H = 8.8

The H value of 8.8 exceeds the acceptable limt of 1.0, thus indicating potential for risk upon
exposure. However, the future residential devel opnment of Site 7 is highly unlikely because it

is atidally influenced swanp area. As a result, the future residential scenario is highly
unlikely and so are the risks it generates. Additionally, potable water is currently supplied
through the Bases public water supply system This systemw Il likely be utilized, rather than
an on site groundwater source, in the event of future construction

The main contributor to the H value of 8.8 was al umi num which accounted for approxi mately 64
percent of the risk. A um numwas detected at concentrations ranging from959 to 88,800 Ig/L in
all three sanpling rounds. However, the federal standard for alumnum (50 Ig/L) is only a
Secondary MCL (established to naintain the aesthetics of potable water) that is not enforceable
there is no state standard. There is no apparent pattern to the positive detections of alum num
at Site 7, and there does not appear to be a significant site-related source of alum num Based
on this information, the H of 8.8, prinarily based on al um num concentrations, nay be an
overestimate of the risk that actually exists at Site 7.

Future Residential Adult: Goundwater ICR = 1.6E-04

The I1CR value of 1.6E-04 only slightly exceeds the acceptable Iimt of 1E-04, thus indicating
only a slight potential for risk. In addition, the future residential devel opnent of Site 7 is
highly unlikely because it is a tidally influenced swanp area. As a result, the future
residential scenario is highly unlikely and so are the risks it generates. As previously
nmentioned, the Base's public water supply system rather than an on site groundwater source,
will likely be utilized in the event of future construction

The nmain contributor to the I CR value of 1.6E-04 was beryllium which accounted for
approxinately 76 percent of the risk. However, berylliumwas only detected in unfiltered
groundwat er sanples (i.e., total inorganics; sanples) during the first sanpling round. Beryllium
was not detected in any of the filtered groundwater sanples (i.e., dissolved inorganics sanples)
nor was it detected in the second or third sanpling rounds. As a result, high berylliumlevels
appear to be the result of suspended solids in the unfiltered sanples rather than a site-related
source. Based on this information, the ICR of 1.6E-04, which is primarily based on beryl|ium
concentrations, is nost likely an overestinmate of the risk that actually exists at Site 7

Future Residential Adult: Goundwater H = 3.8

The H value of 3.8 exceeds the acceptable limt of 1.0, thus indicating potential for risk. In
addition, the future residential devel opnment of Site 7 is highly unlikely because it is a
tidally influenced swanp area. As a result, the future residential scenario is highly unlikely
and so are the risks it generates. As previously nentioned, the Base's public water supply
system rather than an on site groundwater soruce, will likely be utilized in the event of
future construction

The nmain contributor to the H value of 3.8 was al umi num which accounted for approxi mately 64



percent of the risk A um numwas detected at concentrations ranging form959 to 88,800 Ig/L in
all three sanpling rounds. However, the federal standard for alumnum (50 Ig/L) is only a
Secondary MCL (established to naintain the aesthetics of potable water) that is not enforceable
there is no state standard. There is also no apparent pattern to the positive detections of
alumnumat Site 7, and there does not appear to be a significant site related source of

alumi num Based on this information, the H of 8.8, prinmarily based on al um num concentrations
may be an overestimate of the risk that actually exists at Site 7

Al t hough these risk val ues exceed USEPA acceptable limts, the risks they represent do not
warrant a renedial action. In addition, these risks were only based on inorganic results
obt ai ned during the fast groundwater sanpling round. Inorganic results fromthe second and third
rounds indi cated decreased concentrations which would further reduce potential risks. As a
result, conditions at Site 7 nay be considered protective of hunan health and the environnent.

2.6.2 Ecol ogi cal Ri sk Assessnent

During the ecol ogical RA, COPCs were selected for surface water, sedinent, and surface soil, as
shown in Table 7. Then, potential ecological risks associated with each COPC were eval uated. The
foll owi ng paragraphs summari ze the conclusions nade for aquatic and terrestrial receptors at
Site 7

Aquatic Receptors

Based on the results of the surface water, sedinent, and benthic nacroi nvertebrate sanpling at
the Western Tributary freshwater stations, there nay be a reduction in the benthic

nmacroi nvertebrate population in this surface water body. However, the source of this reduction
is not known. It may be the result of site-relatod inorganics in the surface water, non
site-related pesticides in the sedinment tributary washout that occurred during high rainfal
events, or periodic Hgh tidal events. Regardl ess, the popul ation reduction appears to recover
by the downstream saltwater station

In addition, the aquatic population at the Western Tributary (in particular, the species density
and diversity) is simlar to the population at off site reference stations. There were al so no
exceedences of surface water screening values (SWBVs) or sedinent screening values (SSVs) at the
Western Tributary station. As a result, conditions in the Western Tributary do not appear to
represent unacceptabl e ecol ogi cal ri sks.

Based on the results of the surface water, sedinent, and benthic nacroinveirtebrate sanpling at
the Northeast Creek stations, there is no significant reduction in the benthic nacroinvertebrate
popul ation for this surface water body. Lead was the only potentially site-related contam nant
that exceeded a screening val ue. However, its exceedences were relatively mnor (in surface
water, |lead was detected at a naxi num concentration of 27.1 Ig/L which slightly exceeds the SWsV
of 25 Ig/L; in sedinent, |ead was detected at a nmaxi num concentration of 86J Ig/L which slightly
exceeds the SSV of 46.7 Ig/L). In addition, the population at Northeast Greek (in particular

the species density and diversity) is sinmlar to the population at off site reference stations
As a result, conditions in Northeast Creek do not appear to represent unacceptabl e ecol ogica
risks

The benthic community in the drainage ditch and the Eastern Tributary were not determ ned
However, based on exceedences of SWBVs and SSVs, ecol ogical inpacts could potentially occur at
these surface water bodies. In particular, some inorganics in surface water and pesticides in
sedinent could potentially inpact the ecology. The pesticides in sedinent are not considered
site-related, but the inorganics in surface water nay be site-related. However, the ecol ogica
ri sks were determ ned using inorganics concentrations in unfiltered surface water sanples.
Consequently, the actual ecological risks to inorganics in surface water will nost likely be
insignificant.

Terrestrial Receptors

Based on the conparisons of surface soil contami nant |levels to surface soil screening val ues
(SSSVs), there nmay be a reduction in the terrestrial flora and fauna popul ati on. However, the
eart hwor m bi oaccunul ati on study indicated that the SSSVs may have overestinated the potenti al
risk. In addition, several worns that contained contam nant | evels exceeding SSSVs were found in



areas containing no visible signs of stressed or dead vegetation

Quotient Indices (Qs) generated using the Terrestrial Intake Model indicated that the
cottontail rabbit, raccoon, and short-tailed shrew may potentially be at risk fromcontam nants
in the surface water and surface sod. The risk to the rabbit, however, does not appear to be
significant because the Q of 5.13 only slightly exceeds the acceptable Q level of 1.0. The Qs
for the raccoon and short-tailed shrew are 70.4 and 311, respectively. A um numwas the main
contributor to these unacceptable risk values. However, based on the conservative nature of the
nodel , and the assunption that alumnumis nost likely not a site-related contam nant, the
potential for a decrease in the raccoon and shrew population fromsite-related COPCs is

expected to be | ow

The concl usi ons of the ecological RA (for both aquatic and terrestrial receptors) indicate that
al though several SWBVs and SSSVs were exceeded, ecological risks at Site 7 appear to be m ninal
and do not warrant a renedial action. As a result, conditions at Site 7 nay be considered
protective of the environnent.

2.7 Sel ect ed Renedy

The selected renedy for Site 7 is the "no action" plan. As its nane suggests, the "no action"
plan invol ves taking no further action at Site 7. This includes conducting no further
environnental investigations or sanpling. The site and all environnental nedia |located within
the site will remain as they currently are. The "no action" plan is justifiable because, based
on the human health and ecol ogi cal RAs and the three groundwater sanpling rounds, conditions at
Site 7 appear to be protective of human health and the environnent.

3.0 SI TE 80

Section 3.0, which focuses on Site 80, presents the following infornmation: a site nane,

| ocation, and description; a site history and a summary of previous investigations and
enforcenent activities; highlights of comrunity participation; the scope and role of the
response action; a summary of the site characteristics; a summary of the site risks; and the
sel ect ed renedy

3.1 Site Nane, Location, and Description

Site 80, |located northwest of Brewster Boulevard within the Paradi se Point Golf Course, is
referred to as the Paradi se Point Golf Course Mintenance Area. The site consists of a one-acre
area which is relatively flat, with a slight slope to the northeast.

Figure 7 presents a site map. As shown, Site 80 contains a machine shop (Building No. 1916), a
mai nt enance buil ding (Building No. 600), and a mai ntenance wash down area consisting of a
concrete wash pad and sunp. The wash pad is used to clean golf course maintenance equi pnent and
the sunp is used to collect water and oil runoff generated fromthe equi pnent cleaning. Water
and oil collected by the sunp travels into an oil/water separation pit |ocated southeast of the
wash pad.

A drainage ditch is located cast of the wash down area. During a March 1994 site reconnai ssance
surface water runoff was observed fl ow ng southeast across the site toward the drainage ditch
The drai nage ditch then flows north past the eastern edge of the soil nound area. As shown on
Figure 7, groundwater flow direction in the shallow aquifer is generally toward the northeast
with a nmoundi ng effect near the washdown area

The northeast portion of the site contains several large soil nounds that are overgrown with
smal | pines. There is an open area | ocated south of the nounds where golf course mai ntenance
debris (i.e., tree linbs, lawn clippings, wooden tinbers, and brush piles) is deposited

Evi dence of burning operations conducted within this open area was observed during the March
1994 site reconnai ssance. These soil nounds were generated fromthe installation of golf course
ponds along the fairways in the late 1980s. It has been reported that wastes were di sposed on or
around the nounds. However, the types of waste that were di sposed and the exact di sposa

| ocations are unknown. Enpl oyees of the maintenance garage were instructed not to use the soi
fromthis area for fill naterial.



In addition, old naintenance equi prent is scattered throughout the open and wooded areas
surroundi ng Building No. 600. Two druns, identified during the March 1994 site reconnai ssance
were renoved fromthe site by Base personnel. These druns were | ocated northeast of Building No
600 just across the nachine shop road. However, the contents of the druns are unknown.

Currently, a nobile trailer is stationed within the west/northwest portion of the site (i.e.
the area |l ocated north of the nachi ne shop road and east of the golf course road). Base
personnel reported that a leach field associated with the golf courses sanitary sewer systemis
also located within this area (see Figure 7). However, the exact location of the leach field is
not known. Based on an average groundwater elevation of 13 feet bgs in this area, the | each
field is nost likely located at a shall ow depth

3.2 Site History and Previous Investigations/Enforcement Activities
3.2.1 Site History

The Paradi se Point Golf Course was constructed in the 1940s and Buil ding No. 1916 was
constructed in 1946. Reportedly, Site 80 has been used as a mai ntenance area since the initia
construction of the golf course. Today, the naintenance area is still in operation. Current golf
course nai ntenance operations include the nachine shop (a potential source of waste oils), the
equi pnrent wash down area (a potential source of contam nated washwater), and the routine
sprayi ng of pesticides and herbi ci des.

3.2.2 Previ ous I nvestigations/Enforcement Activities

Previ ous investigations/enforcenent activities conducted at Site 80 include a Site Inspection
(1991), a Renedial Investigation (1994-95), and a Tine-Critical Renobval Action (1996). The
foll owi ng paragraphs briefly describe these investigations/activities. Mre detailed informati on
is located in the Site Inspection Report (Halliburton/NUS, 1991), the Renedial |nvestigation
Report (Baker, 1996), and the Contractor's O oseout Report for the Tinme-Critical Renoval Action
(OHM Renedi ati on Services Corp., 1996)

Site Inspection, 1991

In June 1991, Halliburton/NUS conducted a Site Inspection that included the following field
activities:

. Soil Investigation (3 surface soil sanples collected fromO to 6 inches bgs; 7 near
surface soil sanples collected fromO to 2 feet bgs, and 7 subsurface soil sanples
collected from3 to 17 feet bgs; sanples analyzed for full TCL organics and
Chl ori nat ed her bi ci des)

. G oundwat er I nvestigation (installation of 3 shallow nonitoring wells; 3 sanples
collected fromthese wells; sanples analyzed for full TCL organics and chlorinated
her bi ci des)

. Surface Water/ Sedi ment Investigation (3 surface water sanples and 5 sedi nent sanpl es

coll ected fromthe drai nage ditch; sanples analyzed for full TCL organics,
chl ori nated herbicides, and total petrol eum hydrocarbons)

Figure 8 identifies sanpling | ocations associated with the Site Inspection

Table 8 presents the results of soil sanple anal yses. As shown, several pesticides, including
aldrin, chlordane, 4,4'-DDD and its netabolites (4,4'-DDE and 4,4'-DDT), and dieldrin, were
detected in these sanples. The pesticide 4,4'-DDD was reported at the greatest concentration
(700 I/ kg in sanple SB02-0002). Herbicides were not detected in any of the sanples. In addition
the PCB Aroclor 1254 was detected in two discrete surface soil |ocations (80-SB02 and 80- MAD3)
at concentrations of 830 Ig/kg and 1,500 Ig/kg, respectively.

Table 9 presents the results of groundwater sanple anal yses. As shown, four VOCs (tol uene at
180 Ig/L, ethylbenzene at 5 Ig/L, xylene at 21 Ig/L, and carbon disulfide at 25 Ig/L) were
detected in the groundwater sanple collected fromnmonitoring well 80-MA3.



Tabl e 10 presents the results of surface water sanple anal yses. It should be noted that
originally five surface water sanples were proposed. However, when the investigation was
conduct ed, sanpling |ocations 80-SW1 and 80-SW?2 contained no water. As shown on Table 10, al
three surface water sanples contained acetone at concentrations ranging from1l to 190 Ig/L.
Surface water sanples fromlocati ons 80- SW4 and 80- SW5 al so exhi bited tol uene at
concentrations of 30 Ig/L and 140 Ig/L, respectively, and total petrol eum hydrocarbons at
concentrations of 1390 Ig/L and 1660 Ig/L, respectively.

No contami nants were detected in sedinent sanple anal yses
Renmedi al I nvestigation, 1994-95

In October 1994, Baker initiated an R at Site 80 which included the following field activities:

. Site Survey

. Surface Soil Investigation (37 sanples, including 3 background sanples, collected
fromground surface to one foot bgs; analyzed for full TCL organics and TAL
i nor gani cs)

. Additional Surface Soil Investigation Focused on the Wst/Northwest Portion of Site

80 (21 sanples collected fromground surface to one foot bgs; sanples anal yzed for
TCL pestici des)

. Subsurface Soil Investigation (38 sanples collected fromone foot bgs to just above
the groundwater table; sanples analyzed for full TCL organics and TAL i norganics)

. Addi ti onal Subsurface Soil Investigation Focused on the Wst/Northwest Portion of
Site 80 (13 sanples collected fromone foot bgs to just above the groundwater table;
sanpl es anal yzed for TCL pesti ci des)

. G oundwat er I nvestigation (installation of 4 shallow nonitoring wells and one
internediate nonitoring well; 8 sanples from5 newy installed wells and 3 existing
shal l ow wel | s; sanpl es anal yzed for full TCL organics and TAL inorganics [total and
di ssol ved fractions])

. Addi ti onal Groundwater |nvestigation Focused on the West/Northwest Portion of Site
80 (installation of one shallow nmonitoring well [80-MM8]; one sanple collected from
this well; sanple anal yzed for TCL pesti ci des)

. Addi ti onal G oundwater |nvestigation of Inorganics in the Shallow Aquifer (9 sanples

collected from9 on site wells; sanples anal yzed for TAL inorganics [total fraction
only]; sanples designated with the suffix -02)

. Habi tat Eval uati on (site reconnai ssance i n which botanical and ani nal species were
identified and docunented; collection of unknown botani cal species for further
i nvestigation)

Figure 9 depicts the sanpling | ocations associated with the RI. Table 11 sumarizes the results
of surface soil, subsurface soil, and groundwater sanple analyses. In this table, shaded bl ocks
indicate a constituent that was detected in excess of its conparison criteria (e.g., federa
standards, state standards, background |evels). As shown, several inorganic constituents
exceeded conparison criteria in surface and subsurface soil sanples. In groundwater sanples, one
SVCC, bis (2-ethyl hexyl) phthal ate, exceeded its conparison criterion. However, bis

(2-ethyl hexyl) phthal ate concentrations were less than 10 tinmes the concentrati ons detected in
quality control sanples. As a result, bis (2-ethyl hexyl) phthal ate appears to be a

| aboratory-rel ated contami nant rather than a site-related contamnant. Six inorganic
constituents (alumnum arsenic, chromum iron, |ead, and manganese) al so exceeded their
conparison criteria in groundwater sanples.

Time-COritical Renoval Action, 1996

During the R, pesticide and arsenic contam nated surface soil was detected at concentrations



that may pose potential risk to human health throughout Site 80. To address this contam nation
a Tine-Oritical Renoval Action was conducted from March to August 1996. Under the renova
action, approxinmately 988 tons of contam nated soil was excavated and transported off-site to a
di sposal facility. Table 12 presents the renediation |evels to which the contam nated soil was
renmoved under the Tinme-Critical Renoval Action. The excavation area at the site was then
backfilled and reveget at ed.

3.3 H ghlights of Comunity Participation

The Rl report for Site 80 and the PRAP for QU No. 11 were released to the public on February 5
1997. These docunents are available in an admnistrative record file at infornmation repositories
nmai ntai ned at the Onslow County Public Library and at the Installation Restoration Division
Ofice (Building 67, Room 238, MCB, Canp Lejeune). A so, all addresses on the QU No. 11 nmiling
list were sent a copy of the Final PRAP and Fact Sheet. The notice of availability of the PRAP
and R docunent was published in the "Jacksonville Daily News" on February 2, 1997. A public
comrent period was held fromFebruary 5 to March 7, 1997. In addition, a public neeting was held
on February 5, 1997 to respond to questions and to accept public comrents on the PRAP for QU No.
11. The public nmeeting mnutes were transcribed and a copy of the transcript is available to the
public at the aforenentioned | ocations. A Responsiveness Summary, included as part of this ROD
has been prepared to respond to the signficant comrents, criticisns, and new rel evant
information received during the comment period. Upon signing this ROD, MCB, Canp Lejeune and the
DoN wil| publish a notice of availability for the ROD in the | ocal newspaper, and place this ROD
the information repositories.

3.4 Scope and Rol e of the Response Action

The response action for Site 80 was devel oped to address site conditions that appear to be
protective of hunman health and the environnent. (Site conditions appear to be protective based
on the results of the human health and ecol ogi cal RAs conducted during the RI.) As a result, the
only response action identified and evaluated for Site 80 is the "no action" plan. [Note

Section 2.4 of this ROD presents the response action devel oped for Site 7; and Section 4.0
presents the response action devel oped for QU No. 11.]

3.5 Summary of Site Characteristics
Site 80 exhibited the follow ng site characteristics, as determned during the Rl :

. Concentrations of VOCs detected in the surface and subsurface soil sanples
(including acetone and carbon disulfide) were I ess than 10 tinmes the concentrations
detected in quality control sanples. Therefore, it is believed that the presence of
these contam nants is not due to past activities at the site.

. PAHs were infrequently detected in the surface soil at concentrations |ess than
100 Ig/kg. The location of nost of the PAH detections and the hi ghest PAH
concentrations were |located in the soil nound in the northeast area of the site
This location is near the open area where burning operations of wood and | eaves
occur; burning nmay be the source of this contam nati on. Phenanthrene was the only
PAH detected in the subsurface soil (53J lg/kg) at a depth of 5 to 7 feet.

. Pesticides were the nost frequently detected contam nants in the surface soil at
Site 80. They exhi bited the hi ghest concentration ranges of all soil contam nants.
Pesticides were detected in 20 of 55 surface soil sanples. Pesticides detected in
the surface soil included dieldrin, 4,4 -DDE, 4,4'-DDD, 4,4'-DDT, alpha-chlordane
and gamma chl ordane. Concentrati ons of pesticides ranged fromO0.6J Ig/kg for
4,4' -DDE in sanpl e 80- QA- SB04-00 to 260,000 Ig/kg for 4,4'-DDD in sanple
80- DPA- SB03- 00. The hi ghest pesticide |levels were detected in the west/northwest
portion of the site. Additionally, elevated |evels of pesticides were detected in
the lawn area near the soil nounds. Pesticide levels in this area were one to three
orders of nagnitude |lower than in the west/northwest area. Pesticides at other
locations of the site were four orders of nagnitude |ower than in the west/northwest
area. Pesticide concentrations at this site were higher than what is nornally
attributed to past historical pest control applications at MCB, Canp Lej eune.



. Pestici des were al so the predom nant contam nants in the subsurface soil at Site 80.
However, concentrations were one to two orders of magnitude | ess than concentrations
in the surface soil, The highest subsurface pesticide contam nant |evels were
detected in the west/northwest portion of the site. 4,4'-DDD was the nost frequently
det ected pesticide (12 of 45 sanples) and exhi bited the hi ghest concentration (510J
Ig/kg) at a depth of 11 to 13 feet at soil boring |ocation 80-MM4. The maxi mum
concentration of 4,4'-DDT (240 Ig/kg) was detected at 11 to 13 feet at soil boring
| ocati on 80- MN4.

. I norgani c contam nant |evels detected in the surface soil were w thin one order of
magni tude (or |ess) of Base background concentrations. The inorganics arsenic
barium chrom um manganese, nercury, and sel emum exhi bited concentrati ons above
Base background |l evels for inorganics in the subsurface soil

. Carbon disulfide was the only VOC detected in groundwater. Its concentration
1J Ig/L, was well below the state standard of 700 Ig/L

. SVQCs were detected at low levels in a limted nunber of shallow nonitoring wells.
The SVQOCs included acenapht hene, fluorene, carbazole, and pyrene. The naxi mum
concentration of acenaphthene (4J Ig/L) and pyrene (1 Ig/L) did not exceed the state
standards of 80 Ig/L and 210 Ig/L, respectively. Fluorene was detected at a
concentration (3J Ig/L) well belowits state standard (280 Ig/L).

. The pesticides 4,4'-DDD and 4, 4'-DDT were detected in nonitoring well 80-MAN4 at
concentrations of 2.2J Ig/L and 0.58 Ig/L, respectively. Federal and/or state
groundwat er standards have not been adopted for these pesticides.

. Two groundwat er sanpling rounds were conducted for inorganics analyses. During the
first sanpling round, concentrations of total inorganics the groundwater were within
one order of magnitude or |l ess of the dissolved inorganics concentrati ons. Al um num
arsenic, chromum iron, |ead, and nanganese were detected at concentrations
exceeding their respective federal and/or state standards during the first sanpling
round. N ckel and thalliumwere the only inorganics detected in excess of their
federal and/or state standards during the second sanpling round. Total inorganics
concentrations in the shallow groundwater were within the range of inorganics
concentrations typically detected at MCB, Canp Lejeune

3.6 Summary of Site Risks

As part of the R, a human health RA and an ecol ogi cal RA were conducted to determ ne the
potential risks associated with the chem cal constituents detected at Site 80. The follow ng
subsections briefly summari ze the findings of these RAs.

3.6.1 Human Heal th Ri sk Assessnent

During the human health RA, COPCs were selected for surface soil, subsurface soil, and
groundwat er, as shown in Table 13. The sel ection of COPCs was based on criteria provided in the
USEPA R sk Assessnent Qui dance for Superfund.

For each COPC, ICR and H values were calculated to quantify potential carcinogenic and
noncar ci nogeni c risks, respectively. Table 14 presents these ICR and H val ues for each

envi ronnental nedi um and receptor. (Receptors included current civilian adult base personnel
future residential children and adults, and future construction workers.) Table 14 al so presents
total 1CR and H val ues, which represent risks to all environnental nedia conbined, for each
receptor.

Shaded bl ocks in Table 14 indicate an I CR val ue that exceeds the USEPA acceptable limt of
1E-04, or an H value that exceeds the USEPA acceptable limt of 1.0. As shown, unacceptable
risk values include: the ICR for current adult base personnel exposed to soil (1.7E-04); the H
for future child residents exposed to soil (1.9); the ICR for future child residents exposed to
groundwater (8E-04); the H for future child residents exposed to groundwater (26.09); the ICR
for future adult residents exposed to groundwater (1.7E-03); and the H for future adult

resi dents exposed to groundwater (11.04). Al though these val ues exceed acceptable limts, the



risk they represent appears to be mininmal for the follow ng reasons:
CQurrent Gvilian Adult Base Personnel: Soil ICR = 1.7E-04

Pesticides and inorganics in surface soil (including dieldrin, 4,4 -DDD, and arsenic) were the
mai n contributors to the unacceptable ICR value of 1.7E-04. However, a Time-Oritical Renova
Action was conducted for pesticide and arsenic contami nated surface soil at Site 80. Under the
renoval action, the contam nated surface soil was excavated, renoved fromthe site, and sent to
a disposal facility. The renoval of this soil reduces the ICR value to bel ow the acceptable
limt of 1E-04 thereby elimnating the unacceptabl e carcinogenic risk associated with soi
exposure

Future Residential Child: Soil H = 1.9

Pesticides and inorganics in surface soil (including dieldrin, 4,4 -DDT, and arsenic) were the
mai n contributors to the unacceptable H value of 1.9. However, a Tinme-Critical Rermoval Action
was conducted for pesticide and arsenic contam nated surface soil at Site 80. Under the renova
action, the contam nated surface soil was excavated, renoved fromthe site, and sent to a

di sposal facility. The renoval of this soil reduces the H value to bel ow the acceptable linmt
of 1.0 thereby elimnating the unacceptabl e noncarci nogenic risk associated with soil exposure

Future Residential Child: Goundwater |CR = 8.0E-04

The ICR value of 8.0E-04 only slightly exceeds the acceptable Iimt of 1E-04, thus indicating
only a slight potential for risk. In addition, the main contributor to this |ICR val ue was
arseni ¢ whi ch accounted for approxinnately 96 percent of the risk. However, arsenic was only
detected in one nonitoring well at a concentration that exceeded the state and federal standard
(I'n well 80-MM3, arsenic was detected at 102 Ig/L which exceeds the state and federal standard
of 50 Ig/L. The ICR value of 8.0E-04 was generated using this 102 Ig/L detection |level.) Upon
resanpling this well using a low flow peristaltic punp, arsenic was detected at a concentration
(42 1g/L) that did not exceed the state and federal standard. The well was observed to have
poor groundwater recharge, sanples collected fromthe well were silty, and the total suspended
solids reading for water fromthe well was relatively high (21 Ig/L. As a result, it appears as
t hough hi gh arsenic concentrations at well 80-MM3 were the result of suspended solids in the
well water rather than a site-related arsenic source. The risk associated with arsenic in
groundwat er appears to be an overestimate of the risk that actually exists at Site 80. In
addition, the Tine-Critical Renoval Action prohibits arsenic contam nated surface soil from
being a future potential source of groundwater contam nation

Future Residential Child: Goundwater H = 26.09

The main contributor to this H value of 26.09 is arsenic which accounts for approxi nately 66
percent of the risk. However, arsenic was only detected in one nonitoring well at a
concentration that exceeded the state and federal standard. (In well 80-MA3, arsenic was
detected at 102 Ig/L which exceeds the state and federal standard of 50 Ig/L. The H val ue of
26.09 was generated using this 102 Ig/L detection level.) Upon resanpling this well using a
low flow peristaltic punp, arsenic was detected at a concentration (42 Ig/L) that did not exceed
the state and federal standard. The well was observed to have poor groundwater recharge

sanples collected fromthe well were silty, and the total suspended solids reading for water
fromthe well was relatively high (21 Ig/L). As a result, it appears as though high arsenic
concentrations at well 80-MM3 were the result of suspended solids in the well water rather
than a site-related arsenic source. The risk associated with arsenic in groundwater appears to
be an overestimate of the risk that actually exists at Site 80. In addition, the Tine-Critica
Renmoval Action prohibits arsenic contam nated surface soil frombeing a future potential source
of groundwat er contam nation

Future Residential Adult: Goundwater ICR = 1. 7E-03

The risk associated with this unacceptable ICR value of 1.7E-03 appears to be insignificant for
the same reasons identified for the groundwater |ICR value of 8.0E-04. These reasons are: 1)
1.7E-03 only slightly exceeds the acceptable ICRIimt of 1E-04, and 2) arsenic accounts for
approxi mately 96 percent of this ICR value, but the risk associated with arsenic in groundwater
appears to be an overestinmate of the risk that actually exists at Site 80, In addition, the Time



Critical Renoval Action prohibits arsenic contam nated surface soil frombeing a future
potential source of groundwater contam nation

Future Residential Adult: Goundwater H = 11.04

The risk associated with this unacceptable H value of 11.04 appears to be insignificant for the
sane reason identified for the groundwater H value of 26.09. Arsenic accounts for approxinmately
66 percent of the H value, but the risk associated with arsenic in groundwater appears to be an
overestimate of the risk that actually exists at Site 80. In addition, the Tine Oritical Renova
Action prohibits arsenic contam nated surface soil frombeing a future potential source of
groundwat er contam nation

Al t hough several risk values for Site 80 exceed USEPA acceptable linmts, the risks they
represent appear to be minimal. As a result, conditions at Site 80 may be consi dered protective
of human heal th and the environnent.

3.6.2 Ecol ogi cal Ri sk Assessnent

During the ecol ogical RA, COPCs were selected for surface soil as shown in Table 15. Then
potential ecol ogical risks associated with each COPC were eval uated. The fol |l owi ng paragraphs
present the conclusions nade for terrestrial receptors at Site 80.

Terrestrial Receptors

The ecol ogi cal RA indicated that pesticides |ocated in grass covered areas could potentially
decrease the terrestrial invertebrate and plant popul ations. Several sanples contained pesticide
concentrations exceeding the SSSVs by several orders of nmagnitude. In addition, pesticides in
the grass covered areas exhibited hi gh bioconcentration factor (BCF) val ues indicating that
these pesticides nmay accunul ate in species ingesting terrestrial invertebrates and plants.
However, the Time-Oritical Renobval Action in which pesticide-contam nated surface soil was
renmoved fromthe site alleviates the ecol ogical risks associated with pesticides in surface

soi l.

Several constituents in gravel covered areas at Site 90 al so exceeded SSSVs. However, the grave
covered areas have been disturbed by vehicle traffic and are not likely to support a significant
terrestrial invertebrate population. Wth the exception of a few patches of grass, plants do not
grow in these areas. Consequently, the potential ecological inpacts associated with constituents
in gravel covered areas are relatively insignificant.

The rabbit was the only species with a total Q value that exceeded the acceptable |evel of 1.0
However, the rabbit's Q (2.8) only slightly exceeds the acceptable | evel of 1.0. Thus, it
appears as though there is a relatively |low potential for adverse inpacts to the rabbit

popul ation. In addition, nuch of the site is gravel covered which reduces the rabbit's potentia
habi t at .

The concl usi ons of the ecological RA indicate that although several SSSVs were exceeded and the
rabbit's Q exceeded the acceptable Iimt, ecological risks at Site 80 are mninal. Thus
conditions at Site 80 appear to be protective of the environnent.

3.7 Sel ect ed Renedy

The selected remedy for Site 80 is the "no action" plan. As its name suggests, the "no action"
pl an invol ves taking no further action at Site 80. This includes conducting no further
environnental investigations or sanpling. The site and all environnental nedia |located within
the site will remain as they currently are. The "no action" plan is justifiable because, based
on the human health and ecol ogical RAs and the Tinme-Critical Renoval Action, conditions at Site
80 appear to be protective of human health and the environnent.

4.0 THE SELECTED REMEDY FOR QU NO. 11
The selected remedy for QU No. 11 is a conbination of the two separate renedi es sel ected for

Sites 7 and 80. For both sites, the selected renmedy is the "no action" plan. Consequently, the
selected renedy for QU No. 11 is the "no action" plan



The "no action" plan, as its nane suggests, involves taking no further action at QU No. 11. This
i ncl udes conducting no further environmental investigations or sanpling. The operable unit, and
all environmental media |ocated within the operable unit, will remain as they currently are. The
"no action" plan is justifiable because environnmental conditions within QU No. 11 appear to be
protective of hunman health and the environnent.

5.0  STATUTCRY DETERM NATI ONS

A sel ected remedy should satisfy the statutory requirenments of CERCLA Section 121 which include
(1) protect hunman health and the environnment; (2) conply with applicable or relevant and
appropriate requirenments (ARARs); (3) achieve cost-effectiveness; (4) utilize pernmanent
solutions and alternative treatnent technol ogi es or resource recovery technol ogies to the
maxi mum extent practicable; and (5) satisfy the preference for treatnent that reduces toxicity,
nobi lity, or volune as a principal elenent, or provide an explanation as to why this preference
is not satisfied. The follow ng paragraphs evaluate the selected remedy for QU No. 11 with
respect to these requirenents

5.1 Protection of Human Health and the Environnent

Based on the human health and ecol ogi cal RAs conducted during the RI, conditions at Sites 7 and
80 appear to be protective of human health and the environnment, both now and in the future.

Al t hough unaccept abl e hunman health risks were generated for both Sites 7 and 80, these risks are
considered to be overly conservative estimates of the risks that actually exist. Unacceptable

ri sks to groundwater were generated under the future residential scenario at Site 7. However,
this scenario is highly unlikely because the site mainly consists of a tidally influenced swanp
area. There is also a potable water distribution systemlocated at the Base that will |ikely be
utilized, rather than on site groundwater source, in the event of future construction
Unacceptabl e risks to surface soil were generated under the current Base personnel and future
residential scenarios at Site 80. However, the Tinme-Critical Renoval Action for pesticide and
arseni c contam nated surface soil was conducted to reduce this current risk to within acceptable
limts. Unacceptable risks to groundwater were al so generated under the future residentia
scenario at Site 80. However, the elevated inorganics levels contributing to these risks are
believed to be the result of a poorly constructed well rather than a significant site-related
problem [Note: For a nore conprehensive di scussion of human health risks, refer to Sections
2.6.1 and 3.6.1 of this ROD.]

Unaccept abl e ecol ogical risks were al so generated for Sites 7 and 80. Like the unacceptable
human health risks, the unacceptabl e ecol ogical risks are considered to be overly conservative
estimates of the risks that actually exist. At Site 7, several SWBVs, SSVs, and SSSVs were
exceeded. However, the exceedences were mnor, and/or total inorganics concentrati ons were used
to determine the risks. Qs for cottontail rabbits, raccoons, and short-tailed shrews (5. 13,
70.4, and 311, respectively) were al so exceeded. However, alum num (an elenental netal) was the
mai n contributor to these risks, and the terrestrial intake nodel is known to be extrenely
conservative. At Site 80, several pesticides exceeded SSSVs. However, the Tinme-Critical Renova
Action for pesticide and arsenic contami nated surface soil alleviates these exceedences. The Q
for the rabbit (2.8) also exceeded the acceptable level of 1.0, but this exceedence was m nor
[Note: For a nore conprehensive discussion of ecological risks, refer to Sections 2.6.2 and
3.6.2 of this ROD. ]

Based on the nature of the human health and ecological risks at Sites 7 and 80, conditions at QU
No. 11 appear to be protective of human health and the environment, both now and in the future
Therefore, no renmedial actions need to be inplemented in order to maintain adequate protection
The "no action" plan is a justifiable, protective renedy.

5.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents

The selected renmedy will not conply with all of the chemcal -specific ARARs that apply to Sites
7 and 80. Chemical constituents will renmain untreated at |evels exceeding state and federa
standards. Tables 3 and 11 identify the constituents that will exceed chem cal -specific ARARs at
Sites 7 and 80, respectively. Despite these exceedences, the risks associated with these
constituents will be mninal; |leaving themuntreated at the sites should not have any
detrinental inpacts on hunman health or the environment. A waiver of the chem cal -specific ARARs,



however, nmay be required before the selected renedy can be inplenmented
5.3 Cost-Effectiveness

There are no costs associated with the selected renedy for QU No. 11. The "no action" plan is
cost effective since any other action would not provide significant, if any, benefits to public
heal th or the environment

5.4 Wilization of Permanent Solutions and Alternative Treatnent Technol ogi es

The sel ected remedy for QU No. 11 should be a pernanent solution. Future risks at both Sites 7
and 80 are expected to be insignificant, so no further remedial actions will be necessary and
the "no action" plan should be a pernanent sol ution

Alternative treatment technol ogi es were not considered for QU No. 11 because conditions at Sites
7 and 80 appear to be protective of human health and the environnent. Treatnent technol ogi es
were not consi dered appropriate based on site conditions and potential risks to human health and
t he environnent .

5.5 Preference for Treatnment as a Principal El enent

The sel ected renedy for QU No. 11 does not satisfy the statutory preference for treatnent as a
principal elenent. However, the renedy is still capable of providing adequate protection of
human heal th and the environnent.

6.0 RESPONSI VENESS SUMVARY
6.1 Qvervi ew

The selected remedy for QU No. 11 (Sites 7 and 80) is the "no action" plan. Based on the
comrent s recei ved during the public comment period, the public appears to support the selected
remedy. In addition, the USEPA and the NC DEHNR are in support of the selected renedy outlined
her ei n.

6.2 Backgr ound on Community | nvol venent

A record review of the MCB, Canp Lejeune files indicates that the community invol verent centers
mainly on a social nature, including the community outreach prograns and Base/ community cl ubs
The file search did not locate witten Installation Restoration Program (I RP) concerns of the
community. A review of historic newspaper articles indicated that the coomunity is interested in
the local drinking and groundwater quality, as well as that of the New River, but that there are
no expressed interests or concerns specific to the environnmental sites (including Sites 7 and
80). Two local environmental groups, the Stunp Sound Environnmental Advocates and the

Sout heastern Watertnmen's Associ ati on, have posed questions to the Base and local officials in
the past regarding other environnental issues. These groups were sought as interview
participants prior to the devel opnent of the Canp Lejeune, IRP, Community Relations Plan.

Nei t her group was available for the interviews.

Community relations activities to date are summari zed bel ow.

. Conduct ed addi tional comunity relations interviews, February through March 1990
A total of 41 interviews were conducted with a wide range of persons including Base
personnel, residents, local officials, and off-Base residents

. Prepared a Community Rel ations Plan, Septenber 1990.

. Conduct ed addi tional comunity relations interviews, August 1993. N neteen persons
were interviewed, representing |ocal business, civic groups, on- and off-Base
residents, mlitary and civilian interests.

. Prepared a revised Final Draft Community Relations Plan, February 1994.

. Establ i shed two informati on repositories.



. Est abl i shed the Adm nistrative Record for all of the sites at the base.

. Formed Restoration Advisory Board (RAB) in May 1996.
. Rel eased PRAP for public reviewin repositories, February 5, 1997.
. Rel eased public notice announcing public comrent and docunent availability of the

PRAP, February 2, 1997.
. Hel d RAB neeting, February 5, 1997, to review PRAP and solicit coments.

. Hel d public nmeeting on February 5, 1997, to solicit coments and provide
information. Approxi mately 10 people attended. The public nmeeting transcript is
avail abl e in Appendi x A of this ROD docunent, and in the repositories.

6.3 Summary of Comments Received During the Public Comment Period and Agency Responses

A public neeting was held on February 5, 1997 in the Onslow County Library in Jacksonville,
North Carolina. Representatives fromLANTDV, MCB, Canp Lejeune, USEPA Region |V, NC DEHNR,
OHM Cor porati on, and the RAB attended the neeting. The transcript for the public neeting is
provided i n Appendi x A



Consti t uent

O ganics (1)

Bi s(2- et hyt hexyl ) pht hal ate
FI uor ant hene
Benzoi ¢ acid
Aldrin

4,4 -DDD

4, 4" - DDE
Dieldrin
Endosul fan 11
Endrin

Arocl or-1260

I norgani cs (2)
Al um num
Arsenic

Bari um

Beryl lium
Cadmi um

Cal ci um
Chrom um (Total)
Cobal t

Iron

Lead

Magnesi um
Manganese

Mer cury

SUMVARY OF THE ANALYTI CAL RESULTS FOR SO L

Det

No.

TABLE 1

SI TE | NSPECTI ON, 1991
OPERABLE UNIT NO. 11 (SITE 7)

MCB CAMP LEJEUNE, NORTH CARCLI NA

Sur f ace Soi |

No. of
ections/ Tot al
of Sanpl es

1/8
2/ 8
2/ 8
1/8
3/8
1/8
3/8
3/8
2/ 8
3/8

8/8
3/8
8/8
4/ 8
8/8
7/8
8/8
8/8
8/8
8/8
8/8
8/ 8
8/ 8

(0-2 feet bgs)

Range of
Det ect ed
Concentrations

1, 000
220-290
6, 300- 15, 000
4.3
12-20
240
12-540
7.6-1, 400
91- 140
108-12, 000
3,69

9, 700
-1.7
-223
6-2.1
0
2

cor o
BN R RO

1.1-5.
190- 58, 200
4.2-10.6
1.7-8.1
876-5, 330
3.0-114
104-1, 150
3-2-69.0
0.11-0.53

Subsur face Soil

No. of

Det ecti ons/ Tot al
No. of Sanples

0/5
0/5
1/5
0/5
2/5
0/5
3/5
3/5
4/5
4/5

5/5
3/5
5/5
3/5
5/5
3/5
5/5
5/5
5/5
5/5
4/ 5
5/5
5/5

(3-12 feet bgs)

Range of
Det ect ed
Concentrations

ND
ND
7,900
ND
58-190
ND
400- 2, 500
73-2,000
14-1, 300
660- 25, 000

1, 030- 5, 030
1.1-1.5
6.6-72.8
0.29-3.6
1.2-4.5

3, 660-9, 990
5.2-12.5
1.9-10.2

981-5, 490

2.4-17.0

99. 9-541

3.0-47.7

0.12-0.45



Const i t uent

Ni ckel

Pot assi um
Sel eni um
Silver
Sodi um
Thal I'i um
Vanadi um
Zinc

Cyani de

Not es:

(1) Oganic concentrations expressed in Ig/kg (mcrogram per kil ogran.
(2) Inorganic concentrations expressed ng/kg (mlligram per kil ogran.

No.

SUMMARY OF THE ANALYTI CAL RESULTS FOR SO L
SI TE | NSPECTI ON, 1991
OPERABLE UNIT NO. 11 (SITE 7)

TABLE 1 (Conti nued)

MCB CAMP LEJEUNE, NORTH CARCLI NA

Sur face Soi l

of Sanpl es

8/8
6/ 8
1/8
8/8
1/8
8/8
8/8
2/ 8
8/8

bgs = Below ground surface.

ND

Ref er ence:

Not det ect ed.

of positive
Det ecti ons/ No.

(0-2 feet)

Range of
Positive
Det ecti ons

2.8-13.1

110- 507

er ko

0. 54

7

54

North Carolina.

.66-3.0

Subsurface Soil

of positive
Det ecti ons/ No.
of Sanpl es

5/5
4/ 5
0/5
5/5
1/5
5/5
5/5
3/5
5/5

Range of
Posi tive
Det ecti ons

3.1-11. 7

120- 452
ND

0.72-2.7

Hal i burton/NUS, 1991. Site Inspection Report for Site 7 Tarawa Terrace Dunp.
Base, Canp Lej eune,

(3-12 feet)

Mari ne Cor ps



<I MG SRC 98019G
<I M5 SRC 98019H>
<I MG SRC 98019l >
<I M5 SRC 98019J>
<I MG SRC 98019K>
<I MG SRC 98019L>
<I M5 SRC 98019MW>
<I M5 SRC 98019N>
<I MG SRC 980190C>
<I MG SRC 98019P>
<I M5 SRC 98109Q>
<I M5 SRC 98109R>
<I MG SRC 98109R1>



Not es:

TABLE 3 (Conti nued)

SUMVARY OF THE ANALYTI CAL RESULTS
REMEDI AL | NVESTI GATI ON, 1994- 95
OPERABLE UNNT NO 11 (SITE 7)
MCB, CAMP LEJEUNE, NORTH CARCLI NA

(1) Detections conpared to maxi num base background concentrati ons.
(2) 1994 Proposed rule for Disinfectants and Disinfectant By-Products: Total for all Trihal onet hanes cannot exceed the 80 parts per billion (ppb) I|evel.

(3) SOWML = Secondary Maxi num Cont am nant Level

(4) Action Level.
(5) Shaded bl ocks indicate detections above conparison criteria

NE
NA
NJ
J =
RBC
SSL
MCL
NOWS
AN
Ig/ L
19/ kg

NOAA ER-M = Nat i onal

No Criteria Established
Not Applicable
Estimated/tentative val ue
Esti mated val ue

Region Il R sk Based Concentration
Region Il Soil Screening Level
Federal Maxi mum Cont am nant Level
North Carolina Water Quality Standard

Anbi ent Water Quality Standard

m crogram per liter (ppb)

m crogram per kil ogram ( ppb)
ng/ kg = mlligramper kilogram (parts per mllion [ppn])
NOAA ER-L = National Cceanic Atnospheric Adm nistration Effective Range - Low

Undefi ned

Ref er ence: Baker Environnental,

Inc.

(not enforced).

for the Protection of G oundwater

1996. Renedi al

Cceani ¢ Atnospheric Adm nistration Effective Range - Medi an

I nvestigation Report Operable Unit No. 11 (Site 7).

Mari ne Corps Base, Canp Lej eune,

North Carolina.



I nor gani c
Al um num
Bari um
Beryl i um
Chrom um
Copper

Iron

Manganese

Lead
Zi nc

Not es:

(1)
(2)

-01
-02
-03
ND
NE
MCL

NOWOS

TABLE 4

I NORGANI CS | N GROUNDWATER - ROUNDS ONE, TWO, AND THREE

REMEDI AL | NVESTI GATI ON, 1994- 96
OPERABLE UNIT NO. 11 (SITE 7)
MCB CAMP LEJEUNE, NORTH CARCLI NA

NCOWS MCL TW1- 01 TW1- 02 TW1- 03 TW3- 01
NE 50- 200 15, 600 959 2,660 17, 800
2,000 2,000 225 51 44.7 142
NE 4 1.2 ND ND 3
50 100 17.1 ND ND 11.7
1, 000 1, 300 10.6 3.8 1.9 ND
300 300 8, 330 3,390 2,870 6, 200
50 50 42. 4 38 38.4 18. 4
15 15 41.6 1.4 10.6 27.1
2,100 5, 000 ND 7.2 7.4 167

Concentrations are reported in mcrograns per liter (I1g/L).
Shadi ng i ndi cates an exceedance of the state and/or federal standard.

Round One

Round Two

Round Three

Not Detected

No Criteria Established

Maxi mum Cont am nant Level

North Carolina Water Quality Standard

TW3- 02 TW3- 03

3,980 1, 460
58 44. 8

ND ND

4 ND
2.7 ND
4,140 3, 330
15 11.6
7.9 3.4
6.6 7.1

MAD3- 01
88, 000
370
1.6
104
20.8
25,400
13000
67.5
180

MND3- 02
927
10.3
ND
ND
4.4
2,680
3.3
1.3
ND

MAD3- 03
739
9.9

ND
ND
ND
2,230
2.3
ND
1.4



Cont am nant
Vol ati |l es
Chl orof orm
2- But anone
2- Hexanone
Tol uene
Styrene
Xyl enes(Tot al )
Sem vol atil es
Phenol
4- Met hyl phenol
Acenapht hyl ene
Di benzof uran
Phenant hr ene
Ant hr acene
Di - n-butyl pht hal ate
Fl uor ant hene
Pyr ene
But yl benzyl pht hal ate
3, 3-Di chl or obenzi di ne
Benzo( a) ant hr acene
Chrysene

CONTAM NANTS OF POTENTI AL CONCERN ( COPCs)
EVALUATED DURI NG THE HUVAN HEALTH RI SK ASSESSMENT

TABLE 5

OPERABLE UNIT NO. 11 (SITE 7)
MCB CAMP LEJEUNE, NORTH CARCLI NA

Surface
Soi |

bi s(2- Et hyl hexyl ) pht hal ate

Di - n-octyl pht hal ate
Benzo(b) f | uor ant hene
Benzo( k) f | uor ant hene
Benzo( a) pyr ene

I ndeno( 1, 2, 3- cd) pyrene
Benzo(g, h, i) peryl ene
Pest i ci de/ PCBs

del ta- BHC

Al drin

Dieldrin

4,4' - DDE

4,4' - DDD

4,4' - DDT

Endrin ketone

al pha- Chl or dane
ganmma- Chl or dane

Subsur f ace
Soi |

G oundwat er

Surface Water

Sedi nent

XXX XXXXXXXXXXXXXXX

X X X X X X X X



Cont am nant
Arocl or-1260
I nor gani cs
Al um nun
Arsenic
Bari um
Beryllium
Cal ci um
Chr om um
Copper
Iron
Lead
Magnesi um
Manganese
nercury
Pot assi um
Sel eni um
Silver
Sodi um
Thal I'i um
Vanadi um
Zinc

CONTAM NANTS OF POTENTI AL CONCERN ( COPCs)
EVALUATED DURI NG THE HUVAN HEALTH RI SK ASSESSMENT

TABLE 5(conti nued)

OPERABLE UNIT NO. 11 (SITE 7)
MCB CAMP LEJEUNE, NORTH CARCLI NA

Surface
Soi |

Subsur f ace
Soi |

G oundwat er

X = Selected as a COPC for hunman health ri sk assessnent.

<I M5 SRC 98019R2>

Surface Water

Sedi nent
X



Cont am nant

I nor gani cs

Al um num

Arsenic

Bari um

Beryl |ium
Chr om um

Cobal t

Copper

Iron

Lead

Manganese

Mer cury

N cke

Sel eni um

Si |l ver

Thal | i um

Vanadi um

Zinc

Vol atil es

2- But anone

2- Hexanone

Styrene

Tol uene

Xyl enes

Sem vol atil es
Acenapht hyl ene

Ant hr acene
Benzo( a) ant hr acene
Benzo(b) f | uor ant hene
Benzo( k) f | uor ant hene
Benzo(g, h, i) peryl ene

TABLE 7

CONTAM NANTS OF POTENTI AL CONCERN ( COPCs)
EVALUATED DURI NG THE ECOLOG CAL RI SK ASSESSMENT
OPERABLE UNNT NO 11 (SITE 7)

MCB CAMP LEJEUNE, NORTH CARCLI NA

Freshwat er Stations Sal twat er Stations

Surface Water Surface Water

Aquati c Terrestrial Aquati c Terrestria
Recept ors Recept ors Sedi ment Receptors Recept ors
X X X X X
X X X X
X
X X X
X X X X
X X X X X
X X X

X

X
X X X X
X X
X X

X

X
X

X

X

Sur f ace
Soi

X X X X X X X X X X X

X

X X X X



TABLE 7(conti nued)

CONTAM NANTS OF POTENTI AL CONCERN ( COPCs)
EVALUATED DURI NG THE ECOLOG CAL RI SK ASSESSMENT
OPERABLE UNNT NO 11 (SITE 7)
MCB CAMP LEJEUNE, NORTH CARCLI NA

Freshwat er Stations Sal twat er Stations
Surface Water Surface Water

Aquatic Terrestri al Aquati c Terrestri al Surf ace

Cont am nant Receptors Receptors Sedi ment Receptors Receptors Sedi nent Soi |
Benzo( a) pyr ene X
Bi s(2- et hyl hexyl ) pht hal at e X X X
Chrysene X
Di - n-butyl pht hal ate X X
3, 3' Di chl or obenzi di ne X
FI uor ant hene
I ndeno( 1, 2, 3-cd)
pyr ene
Phenant hr ene X
Pyrene
Pesti ci des/ PCBs
Al drin
Al pha- chl or dane
Gamma- chl or dane
4, 4' - DDE
4,4' - DDD
4,4' - DDT
Dieldrin X X
Endosul fan I
Endrin ketone X X
Arocl or-1254
Arocl or-1260 X

X X

X X X X X X X
X X

X X X X X X
X X X X X X X

x

X X

Not es:

X = Indicates contam nant of potential concern



No. of No. of No. of
Positive Positive Positive
Det ecti ons/ Range of Det ecti ons/ Range of Det ecti ons/
No. of Positive No. of positive No. of
Consti t uent Sanpl es Det ecti ons Sanpl es Det ecti ons Sanpl es
Met hyl ene Chl ori de 1/3 7 0/7 ND o/7
Al drin 0/3 ND 17 6. 8- 220 0/ 7
al pha- Chl or dane 0/3 ND 1/7 60 o/7
4,4' - DDD 1/3 18 37 20- 700 0/ 7
4, 4" - DDE 0/3 ND 5/7 16- 210 o/7
4, 4" -DDT 0/3 ND a4/ 7 15- 290 o/7
Dieldrin 0/3 ND a4/ 7 16- 440 o/7
Arocl or- 1254 0/3 ND 217 830- 1, 500 0/ 7
Not es:
Concentrations expressed in lg/kg (m crogram per kil ogramn
ND = Not det ect ed.
bgs= Bel ow ground surface.
Ref er ence: Hal i burton/NUS, 1991. Site Inspection Report for Site 80 Paradi se Point CGolf Course.

Corps Base, Canp Lejeune,

TABLE 8

SUMMARY OF THE ANALYTI CAL RESULTS FOR SO L

SI TE | NSPECTI ON, 1991
OPERABLE UNIT NO. 11 (SITE 80)
MCB CAMP LEJEUNE, NORTH CARCLI NA

Surface Soil
(0-6 inches bhgs)

North Carolina.

Near Subsurface Soi l
(0-2 feet bgs)

Subsur face Soi l
(3-17 feet bgs)

Range of
Positive
Det ecti ons

66666666

Mar i ne



TABLE 9

SUMVARY OF THE ANALYTI CAL RESULTS FOR GROUNDVWATER
SI TE | NSPECTI ON, 1991
OPERABLE UNIT NO. 11 (SI TE 80)
MCB CAVP LEJEUNE, NORTH CARCLI NA

Nort h No. of Positive Range of Positive Locati on of
Carolina USEPA Det ecti ons/ Det ecti ons Maxi mum

Consti t uent St andar ds MCLs No. of Sanples Concentration
Tol uene 1, 000 1, 000 1/3 180 80MND3
Et hyl benzene 29 700 1/3 5 80MND3
Xyl enes 400 10, 000 1/3 21 80MND3
Carbon Di suffide -- -- 1/3 25 80MND3

Not es:

Concentrations expressed in Ig/L (mcrogramper liter)
USEPA = U. S. Environnental Protection Agency

MCL = Federal Maxi mum Cont ani nant Level

Criteria not established.

Ref er ence: Hal i burton/NUS, 1991. Site Inpection Report for Site 80 Paradise Point Golf course. Marine
Corps Base, Canp Lejeune, North Carolina.



TABLE 10
SUMVARY OF THE ANALYTI CAL RESULTS FOR SURFACE WATER
SI TE | NSPECTI ON, 1991
OPERABLE UNIT NO. 11 (SITE 80)
MCB CAMP LEJEUNE, NORTH CARCLI NA
Near Site (80-SWB, 80-SW4, 80-SW5)

No. of Positive Detections/

Consti t uent No. of Sanpl es Range of Positive Detections
Acet one 3/3 11-190
Tol uene 2/3 30- 104
Car bon Disul fide 1/3 6
Total Petrol eum Hydrocar bons 2/3 1390- 1660

Not es:
Concentrations expressed in Ig/L (mcrogramper liter)

Ref er ence: Hal i burton/ NUS, 1991. Site Inspection Report for Site 80 Paradi se Point Golf Course.
Mari ne Corps Base, Canp Lejeune, North Carolina.



<I M5 SRC 98019R3>
<I M5 SRC 98019R4>
<I M5 SRC 98019R5>
<I M5 SRC 98019R6>
<I M5 SRC 98019R7>
<I M5 SRC 98019R8>
<I M5 SRC 98019R9>
<I M5 SRC 98019S>

<I M5 SRC 98019S1>



TABLE 12
REMEDI ATI ON LEVELS FOR THE TI ME- CRI TI CAL REMOVAL ACTI ON
OPERABLE UNNT NO 11 (SI TE 80)
MCB CAMP LEJEUNE, NORTH CARCLI NA

Cont am nant

of Renedi ati on Level
Concern m crograns per kil ogram (1g/kg)
Al drin 340
Dieldrin 360
4, 4' - DDD 2, 400
4,4 -DDT 1, 700
al pha- Chl or dane 4, 400

ganmma- Chl or dane 4, 400



Cont am nant of Potenti al
Concern
Vol atil es
Car bon di sul fide
Sem vol atil es
Acenapht hene
D benzof uran
Fl uor ene
Car bazol e
Pyrene
Bi s(2- et hyl hexyl ) pht hal at e
Di - n-octyl pht hal ate
Pesti ci de/ PCBs
Aldrin
D el dren
4,4' - DDD
4,4' - DDT
Al pha- Chl or dane
Gama- Chl or dane
I nor gani cs
Al um num
Arseni c
Bari um
Beryllium
Cal ci um
Chrom um
Copper
Iron
Lead
Magnesi um
Manganese
Mer cury
N ckel
Pot assi um
Sodi um
Vanadi um
Zi nc

Not es:

CONTAM NANTS OF POTENTI AL CONCERN ( COPCs)
EVALUATED DURI NG THE HUVAN HEALTH RI SK ASSESSMVENT

TABLE 13

OPERABLE UNIT NO. 11 (SITE 80)
MCB CAMP LEJEUNE, NORTH CARCLI NA

Sur face Soi |

X X X X X X

X X X

X = Selected as a COPC for human health risk assessnent.

Ref er ence: Baker Environnental,

11 (Site 80).
<I MG SRC 98019S2>

Inc., 1996. Renedi al
Mari ne Corps Base, Canp Lej eune,

Subsur face Soi l

G oundwat er

I nvestigation Report Operable Unit No.
North Carolina.



TABLE 15

CONTAM NANTS OF POTENTI AL CONCERN ( COPCs)
EVALUATED DURI NG THE ECOLOG CAL RI SK ASSESSMVENT
OPERABLE UNIT NO 11 (SI TE 80)

MCB CAVP LEJEUNE, NORTH CARCLI NA

Cont am nant of
Potential Concern in Surface Soi

| nor gani cs

Al um num
Arsenic
Bari um
Beryl |ium
Cadm um
Chr om um
Copper
Iron
Lead
Manganese
Mer cury
N cke
Sel eni um
Silver
Vanadi um
Zinc

Sem vol atil es

Benzo( b) f | uor ant hene
Bi s(2- et hyl hexyl ) pht hal ate

Chyr sene
Di - n-butyl pht hal ate
Pyrene

Pesti ci des
Aldrin

Al pha- chl or dane
Ganmma- chl or dane
4, 4' - DDE
4, 4' - DDD
4, 4" - DDT
Dieldrin



FI GURES

<I MG SRC 9801954>
<I MG SRC 98019S5>
<I MG SRC 98019S6>
<I MG SRC 98019S7>
<I MG SRC 98019S8>
<I MG SRC 98019S9>
<I MG SRC 98019T>

<I MG SRC 98019T1>
<I MG SRC 98019T2>
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CAMP LEJEUNE RAB MEETI NG

VEDNESDAY EVENI NG SESSI ON
February 5, 1997

The Meeting of the Restoration Advisory Board of
Mari ne Corps Base, Canp Lejeune, Jacksonville, North
Carolina convened at 7:50 o'clock p.m in the Dning Hall
of Tarawa Terrace | El enentary School

MR MATT BARTMAN. Ckay, let's get going

[ Wher eupon M. Bartman then suppl enented his
presentation with the use of colored slides.]

MB. TOMSEND: Focus?

MR BARTMAN: Focus - | think it's your eyes
Gna. It looks fine to ne.

But, ny contacts are getting bad though.

Stop ne at any tine. Ask ne any questions.

I don't knowif I'll answer them but you can
ask theni

Ckay, what we're going to be tal king about right
here is Qperable Unit 11 which consists of two sites, Site
7 and Site 80.

Site 7 is known as the Tarawa Terrace Dunp.

Site 80 is the Paradise Point CGolf Course

Mai nt enance Area, which is ny favorite site. | wish I

Page 3



CAMP LEJEUNE RAB MEETI NG

coul d' ve gotten a chance to play there while we were
investigating this site.

MR SWARTZENBERG Is that the one with the
chem cal s?

MR BARTMAN: Chenmi cal s?

MR SWARTZENBERG The area where they were
m xi ng the pesticides?

MR BARTMAN: Yes, the pesticide mxing area

This slide is difficult to view and | apol ogi ze
for that.

But, Site 7, | guess as you're sitting in this
classroomyou're pretty close to Site 7. It's within the
Tarawa Terrace Housi ng Conpl ex.

It's right off H ghway 24. However, you'd be
better off entering Tarawa Terrace Il entrance and that
woul d bring you to Site 7

Site 80 is what | refer to as the main side
of the Base and if you were to cone through the guard
gate, nake your first right, go down Brewster Boul evard to
the very end, you'd run into the golf course and the
nmai ntenance area within the golf course proper

Wiat 1'd like to talk about is basically | break
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CAMP LEJEUNE RAB MEETI NG

these talks down into four different categories:

Wiere the sites are, a little bit of description
of them

Renmedi al investigation - what did Baker do out
there

Sone of the findings

What are the risks at the site

And, then what are we going to do about those
risks, if there are any.

Again, Site 7 is located a quarter-mle south of
the Tarawa Terrace Housing Conplex which we're all sitting
in right now

It's bordered to the northwest by the Tarawa
Terrace Housi ng Community.

Bordered to the northeast by the Tarawa Terrace
Community Center.

It's bordered in the southwest by the Tarawa
Terrace Waste Water Treatment Plant.

And, to the southeast by Northeast Creek.

In fact, in the area of Northeast Creek, it's a
conpl ete marsh area so as you're wal king onto the site and

try to get to Northeast Creek, you're going to find
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CAMP LEJEUNE RAB MEETI NG

yoursel f wai st deep in muck.

The use of operation of the dunp are unknown.
However, we do know that it was closed in 1972

And, if you do sone site reconai ssance or wal k
around the site, you'll see discarded paint cans,
di scarded oil cans.

It's not unsightly, but you can see remants of
a lot of what | would call housing debris.

The site is heavily wooded and like | said,
there's a marsh area in the area of Northeast Creek.

Wthin the site, there are two unnaned
tributaries which flowin the direction of Northeast Creek
and basically these receive surface water runoff fromthe
housi ng community and drain away into Northeast O eek.

These sites, | apol ogize these don't really tel
you much about the site, but | guess you can see it's
heavi | y wooded

That is a utility right-of-way that's cut right
through the site and everything to the right is really
where the site is |ocated.

So, you can see that during our investigation we

had sone difficult things to do with clearing trees to be
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CAMP LEJEUNE RAB MEETI NG

able to get drill rigs in there and do soil borings.

We did test pits in there because of potentia
buried debris and different things of potential buried
drums.

So, again, we had a |lot of access problens to
the site.

This is the coommunity center and in the rear of
the swing set you drop down | guess a fairly steep hil
to the site, so even though there's access fromthe
community center to the site, it's not sonmething that a
child would readily want to do, but it can be done.

Site 80, again it's located northwest of
Brewster Boul evard within the Paradi se Point CGolf Course
area

I couldn't tell you which hole it's |ocated off
of, but it's a one acre site. It has naintenance
bui | di ngs.

There's a wash pad there and | can't renenber
whet her during your site tour you even viewed this area
but I'msure Tomtook you there

The northeast portion of the site contains |arge

soi | nounds.
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CAMP LEJEUNE RAB MEETI NG

I"mjust going to flip to the view of the site

There's ol d nai nt enance equi pnent scattered
t hroughout the site and there's this building

This building here |I believe is where they keep
like all the fertilizers and the pesticides and different
things and there's a building in the rear of this one
where they do all the maintenance on all the golf course
equi pnent .

This is a road that |eads off of that golf
course nai ntenance building all the way back

And, this road conmes back to the original area
where we thought our problemwas going to be.

Look at the soil nounds in the rear of that
road.

And, the history goes back that those soi
nmounds were created when they dug out the irrigation ponds
for the golf course, they deposited soil there

Now, the soil wasn't the problem but they were
going to use this soil for a bar pit to build up the golf
course at later times.

Vel |, someone said that there were solvents

dunped in these soil nmounds and not to use the soi
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CAMP LEJEUNE RAB MEETI NG

because it was contani nated.

So this is where we thought our initial problem
was going to be

But, as it turned out, this wasn't the problem
at all

The gol f course was constructed in 1940, but
this maintenance area started in 1946 and, as we know,
it's still in operation

So, what did we do?

Well, there were site inspections conducted by
anot her subcontracting firmin 1991 and what they found
were some pesticides in the soil at Site 7.

So, that rolled in the renedial investigation
phase whi ch we comenced in COctober of 1994.

And, as part of this investigation, we did
surface to subsurface investigations.

We did groundwat er investigations.

And, at Site 7, we did a surface water sedi ment
investigation and an ecol ogi cal investigation

At Site 80, this wasn't necessary because there
wasn't a surface water body to investigate.

It looks like it took a long time to do all this
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CAMP LEJEUNE RAB MEETI NG
sanpl i ng because, you know, we concl uded our investigation
in Cctober of '96.

Actual Iy, we concluded in Novenber of '94 but
because of sone inconsistencies and sone data gaps, we had
to cone back out for different sanpling rounds at Site 7
to prove that our groundwater really wasn't inpacted with
netal s.

So, really, all the investigation procedures
concl uded in Cctober of '96

But, we were not out in the field for two years,
t hank God.

So, what did we find?

At Site 7, we have | ow concentrations and
i nfrequent detections of organic contamnants in the
surface and subsurface, nothing to really wite hone
about .

In groundwat er, we have organic contanmi nants and
frequently detected.

The i norgani c-contam nants are bel ow State and
Federal standards.

However, this is why we had to continue to come

back out to Site 7 and do three rounds of groundwater
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CAMP LEJEUNE RAB MEETI NG

sanpling on three wells.

The initial round of sanpling, we had high
level s of lead, | believe nanganese, iron and al um num
whi ch were above State standards.

So, the State recommended that we go out and re-
sanpl e these points.

Two of the points were what we called tenporary
wells, wells you just put into the ground, take a sanple
and pull out.

Vell, we left the wells in place.

The other well was in that nmarsh area and you
can literally go down to that well and grab it by the well
casing and nove the well like this.

So, what does that tell us?

Well, it probably tells us that they' re highly
turbid sanples, there's a lot of sedinent involved in the
groundwat er sanple that we're collecting and that that
sanpl e probably isn't truly representative of the water

It's probably representative nore of the
sedinent that's in the water.

So, in those two additional rounds of sanpling

that we did, we used a different sanpling techni que where
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CAMP LEJEUNE RAB MEETI NG

we used | ow flow purge sanpling to get a nore
representative sanple of the groundwater and | ess of the
sedi ment .

There's | ess disturbance, less turbidity in the
sanpl e

And, fromthose three rounds, we show that the
only inorganics that renain above State standards are iron
and al um num which alumnumreally, as far as the Federal
it's a secondary MCL which nmeans it's really for
aesthetics, it's not because it creates a problem

As far as surface water, we have netals -
arsenic, |ead and nmanganese, which are above criteria

Agai n, |ead and nanganese, especially nanganese
all over this Base is above criteria in groundwater, so
obviously in surface water we should al so see a probl em

In sedinents we have pesticides above criteria
and |'massum ng that the pesticides in the sedinent are
due to the overlay and runoff draining into these surface
wat er bodi es depositing in the sedinment and just fromthe
overal | applications across the Base fromnany years of
use of pesticides.

From a ri sk assessnent standpoint, we |ooked at
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CAMP LEJEUNE RAB MEETI NG

current and future residential children, current and
future residential adults and future construction workers.

This is one of the few sites where we've had to
really look at current residents, but with the Tarawa
Terrace Housi ng Community, how can you not | ook at current
resi dents?

Vell, what we found is that there were no risks
to current children.

No risk to current adults.

And, for future residents, we had a non-
car ci nogeni ¢ ri sk.

And, again, that was based fromthe ingestion of
al umi numin groundwat er.

And, for the future construction worker, there
were no risks estimated.

Wat did we do at Site 80?

We did both soil and groundwater sanpling at
Site 80.

Again, we had no surface water or sedinent to
investigate.

There were el evated | evel s and frequent

detections of pesticides in the surface soil.
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In the groundwater, we had | ow | evel s of
organi cs and netal s.

| made a little bit of an error here

The soil at Site 80, we mght have had
infrequent detections, but in one concentrated area we
have a | ot of pesticides.

And, what we'll lead into and I'Il tal k about
the remedial alternative, it's in that particular area
where we had el evated | evel s of pesticides, that problem
had to be taken care of imediately.

And, what you'll see is the receptors that we
| ooked at and di scussed were future adults and child
residents, future construction workers and current
civilian adult Base personnel

One thing you'll see are current civilian Base
adul t personnel are the people that work there

W had to evaluate themfroma risk standpoint.

You don't see the current adult and children
because no one lives in this area

And, future construction workers, that's
sonet hing that's al ways possi bl e.

The risks to current adult Base personnel, we
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had an unacceptabl e carcinogenic risk there and that was
mainly due to the el evated | evels of pesticides in the
soil which leads us to this:

For site 7, if you renmenber to go back, we had
no unacceptabl e ri sks.

Low |l evel s of contamination that really didn't
cause risks.

So, our proposal here is for no further action.

For Site 80, we have to use institutional
controls which include the Of for Use restrictions and
the only reason that is because we do have arsenic in the
groundwat er, both in rounds one and the second round of
sanpling that indicates there's a potential carcinogenic
risk fromthe ingestion of groundwater.

MB. WOOD: What did they use the arsenic for?

MR BARTMAN: Arsenic's often associated with
pesticide use with pesticides.

It's--1 wouldn't say it's used-

MB. WOOD: | always think--

MR BARTMAN: |'msorry.

M. WOOD: | think of rat poison with arsenic.

MR

BARTMAN. Wl |, it's a poison and so in
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CAMP LEJEUNE RAB MEETI NG
pesticides it's also used to, say to cut the pesticides,
but it's also inorganic

| used the word "cut" but I'mtrying to |like
figure--

M5. WOCOD: | understand what you nean, yes.

MR BARTMAN: --In the manufacturing of
pesticides, you find that particular nmetal associated with
pesticide use

So, what we had to do for Site 80 because we
denonstrated there was a current risk to the current
civilian adult Base personnel was cone up with what is
known as a tine critical renoval action for pesticide
cont am nat ed soi |

And, basically, a tine critical renoval action
is an overriding nandate to protect hunman health.

W need to initiate action within six nonths and
usual | y these renoval actions are | ow cost, snall vol unes
and there's very few options for the renedial alternative
you' re going to take.

You kind of knowthat it's - | call it this
Jimmay call it sonething else - a dig in a hole.

You go in, you take the soil, you dig it up and
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you renove it, which is what we basically did in this
case.

There is the need to go through nany
alternative decisions and screenings and evaluations to
ki nd of know what you're going to do.

And, it's basically driven by the potential risk
to a receptor like right now, the inmedi ate need.

And, the only reason--go ahead!

MR CALLAWAY: The renoval of the soil, where was
it taken?

MR BARTMAN: |'Il let Jimgive you that, yeah.

The | ack of action for a tine critical renoval
action.

The only reason that this could be stopped if
there's a lack of noney availability, budgets, or |ack of
contract mechanisns to inplenment the tine critical renoval
action.

So, what |'d like to dois - that's a short
synopsis on what a tine critical renmoval action is and
this partnering teamwas able to inplenent this | believe
within - we had the design ready to go to renove this soil

in less than four nonths, review and then in | ess than
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CAMP LEJEUNE RAB MEETI NG
ei ght nonths, CHMwas out there renediating this soil.

This may sound like a long tinme to you, but to
me, that's very quick to have findings, a plan of action,
a design and inplenmentation in |less than a year.

MR HUWPHRI ES: They were doi ng that when we
visited the site. It's all done now, right?

MR BARTMAN: It is done.

CHM - Ji mwas the Project Manager that handl ed
the renoval of the soil.

W found it. He renoved it.

And, that's our jobs.

So, I'mgoing to let Jimhandle this right now,
if you don't mind, about how nmuch was renoved, how it was
renmoved and where did it go to.

MR DUNN: Just as a little refresher.

[ Wher eupon M. Dunn then suppl emrented his
presentation with the use of overhead projected
transparenci es. ]

The golf course - this is Brewster Road and the
golf course is basically in there.

This is the entire golf course right in this

area. This is the area that was renediated was Site A
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This is the large netal building that Matt had a
pi cture of.

This is the mai ntenance area behind it.

Wien Baker went out and did this sanpling, they
had several hits over here of pesticides.

In these areas, they were sporadic, one hit out
of several sanples. O course, that single sanple taken
was hot .

Knowi ng that they were going to go into tine
critical renoval action, rather than spend tine and noney
doi ng a bunch of sanpling, the sanpling task cane over to
us together with the renoval.

We got these draw ngs from Baker.

They estimated that these were the areas that
woul d need remnedi ati on.

The first thing we did was grid these areas and
using an on-site GC deternmi ned where we had pestici des
that required renoval .

Each of these squares is a ten-by-ten grid.

The original areas - this is one, the big
original area with the trailer getting expanded in this

direction.
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W knew this was all hot, so it all was
renedi at ed.

As we started our |aboratory anal yses, we set up
this grid which then expanded in all directions until
every one of these outer squares ended up being cl eaned.

Remenber, there were three over here?

Well, we ended up - the whites were clean, the
rest was renoved.

MR BARTMAN: |If you don't mind me interrupting
you, Jim

MR DUNN: Sure.

MR BARTMAN: But, what we did, we determned the
risks and then Baker deternined what the renediation
level s, what |level that they were going to need to
renedi ate to.

Wien Jimwent out and did his screening, all
those points are points above what we determ ned our
remedi ation |l evel s were going to be.

Level s already protective of the individual
receptors, the current civilian Base personnel.

So, everywhere that he has a black circle is

above those renediation |levels that we've determ ned.
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MR DUNN. Once we got all this sanpling, we then
went into remediation

Let ne take you back

Those are all the sanple points. They're not
all hot. They're the sanple points.

We ended up with this configuration being the
areas that were excavated

Wiere you have a doubl e hash, the depth went
down to two feet.

The remai ning areas, the depth was to one foot.

But, that was the configuration of the fina
excavati on.

By doing this gridding initially we saved both
time and know edge.

In the concept, we could ve gone out and sinply
excavated the areas that Baker had delineated for us, the
full areas.

By going out and doing all the gridding, we
ended up with these areas which (a) were less and (b) were
exactly the areas of the pesticide contam nation

Wien we finished with the excavation, a fina

sanpling effort was conducted and in the final sanpling
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effort, we procured a sanple every 50 lineal feet of
sidewal | and every 500 square feet of base in every
excavati on.

If we got an excavation that was |ess than 500
square feet, we had a sidewall and a base

These sanples were tested on-site with our GC
and then sent off-site for confirnmation by an accredited
| ab.

W ended up excavating 988 tons of nmterial

The original engineer's estimate | believe was
around 700 tons.

During our process of finding a disposal site
we found a facility in Mchigan that could take this
pesticide contaminated naterial, stabilize it and put it

in their dass C hazardous waste landfill at a price

substantially cheaper than we had been previously quoted

So, we ended up able to do the additional work
on this delivery order and still have a savi ngs overal
for the governnent for this renoval action

Specifically, this material went to a facility

call ed EvoTech in Belleville, Mchigan

MR CALLAWAY: So, basically, they take ownership
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of it after it's been delivered

MR DUNN: That's correct.

MR CALLAWAY: The Base mai ntains ownership unti
delivery.

MR DUNN: That's correct.

I've got sone after-the-fact construction photos
which are part of our final report.

They're a little different than the site that
Matt showed earlier

[ Wher eupon M. Dunn then distributed photographs]

This is the start which runs start to finish
right through the set.

MR BARTMAN: | n going back to, you know, the
initial investigation of what we thought the probl emwas,
the upper right hand corner, we will see none of the
excavation took place

Those are where the soil nounds are

That's where we thought our problem was.

Thank you, Jim

And, we thought that was going to be our problem
and as luck would have it, we just started to investigate

ot her areas.
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The | argest excavation area which is one sanple
point and that particul ar sanple point just happened to
come up with the hardest hit of pesticides in the surface
soil and fromthere, it grewinto that |arge excavation
ar ea.

And, you can assune, you know, well, why did
t hi s happen?

Wll, | mean, it's a pesticide mxing area.

There's a dirt access road that goes back to the
soi | rmounds.

(ne day sonebody cane, had excess mixture in
their tank, pulled the plug--

MR DUNN. Alittle tricky thing that was in
here - there's a septic tank drainfield--

MR BARTMAN:. Ch, yeah.

MR DUNN. --Right inthe mddle of that.

This area, a two foot excavation, got down to
the top of the drainfield, but amazingly enough, the
drai nfield had not been contam nated with pesticides.

So, it hadn't got into the septic field at all.

MR BARTMAN: That's another | ucky thing.

MR DUNN. Qur backhoe did, but the pesticides
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didn't

MR BARTMAN: | rmean, Nature worked to our
benefit here al so because we were dealing with a pesticide
contami nant, not a very migratory contam nant, stayed on
the surface and you can see fromthat excavation, nainly
inthe first foot.

MR DUNN: Well, the first sixteen inches of
material in this area was loamand it was all hot.

I mean, once we got down to soil, they could get
to the individual areas that were and weren't.

MR SWARTZENBERG Did you fill it back in?

MR DUNN: Yes.

MR SWARTZENBERG So, it's clean now?

MR DUNN:. Yes. We'll get the pictures to you
t oo.

The fill fromthis particular site came fromthe
Bay, | think.

MR SWARTZENBERG Let ne just ask a question

You contracted sonebody to nove them - trucks?

MR DUNN: Yes.

MR SWARTZENBERG To nove the dirt, you

contract ed sonebody?
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MR DUNN: Yes.

MR SWARTZENBERG |s there any special insurance
policy in case the truck gets in a weck or sonething?

MR DUNN. Five mllion required of the trucker
and ten of us.

MR SWARTZENBERG So, that's an insurance policy
nore or less of--

MR DUNN: It's hazardous waste transporter's

i nsur ance.
MR SWARTZENBERG Hazardous, yeah.
MR DUNN. They carry it and we carry it.
MR SWARTZENBERG Ckay.

MR DUNN: Yeah, there's about | would say 25
|'i censed hazardous waste haul ers that serve this area.

MR SWARTZENBERG Ch, so, they have--the drivers
have special qualifications?

MR DUNN: Yes, the drivers have to be trained,
carry cards and carry qualifications.

They're limted in the hours they can run just
like long haul .

MR CALLAWAY: Basically, they go to a class that

teaches them how to handl e the particular itens that
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they're transporting, in addition to the regular DOT
certifications they have to have.

MR DUNN: Correct.

They haven't gone to 40 hour training yet, but
they do have 24 required of them

MR BARTMAN. Correct ne if I'mwong, Jim but
this was conpleted in '95 or '96?

MR DUNN: ' 96.

MR BARTMVAN: ' 96.

MR DUNN: W started in March and we finished in
early August.

That is the entire tine frane of--

MB. WOCD: Scr eeni ng?

MR DUNN. --screening, drawi ngs, getting into
the field and doi ng the work.

The real field work was done in about six weeks.

MR BARTVAN. Ckay.
DUNN: Early June to mddle to late July.
BARTMAN. For ne, that's expedited.

DUNN: That's pretty quick.

2 3 3 B

BARTMVAN: I mean, to go out there and find

the problem investigate it, fill out or wite a report,
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talk to the individuals involved, you know go through the
design and then get it haul ed out and noved out of there,
you don't see it happen that quick too often.

V5. DEBOW Pretty dranatic.

MR CALLAWAY: Coul dn't you use your pit that
you' ve got over on two or three that you've designed to do
sone of this?

Wuld this not fall in the category of sonething
that woul d work there?

MR DUNN: There was a | ot of discussion on that.

Thus far, pesticides have not been a successful
bi o- candi dat e.

I think they may be in the future as bio-

t echnol ogy grows.

The thing to renenber, the biocells now are
permtted for non-hazardous material s.

V5. DEBOW Ch, okay, | see.

MR DUNN. You can permt a hazardous biocell,
site specific, site only currently.

That may change but it hasn't at this stage and
I don't know of any nove to change.

MR CALLAVWAY: So, in other words, if we found an

Page 28



CAMP LEJEUNE RAB MEETI NG

area that had just say a mllion tons and it was cost
prohibitive to transport it to Mchigan or wherever, we
coul d possibly get a pernmt to have a hiocell there on
site?

MR DUNN: O, look at other in-situ
t echnol ogi es, absolutely, yes

V5. DEBOW Looking at the arsenic levels on Site
80, | want to see if I'mreading this right as | was
wonder i ng whet her you would be intending to re-test the
groundwater for arsenic particularly at NWD. 3 where it was
hi gh?

MR DUNN: NWO 3 was

M5. DEBOW | think that was one that--and | nay
be reading it wong.

MR BARTMAN. No

MR DUNN. WD 3 was renoved as part of renedial
action. That was right in the mddle and wasn't it the

bum wel | ?

MR BARTMAN: Yeah, it was a well that was put in.

In 1991, they did the SI. That's when that was put in
That well was poorly constructed and not a

valid, | would say a good sanpling point.
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MS. DEBOWN Deteriorated?

MR BARTMAN: Deteriorated, yeah, over time, sand
packed.

Again, the turbidity, sedinment, so was the
arsenic truly representative of the water or the
particulates that were in the water?

And, we felt fromwhat we could see in the
repetition sanpling and the fact that you don't have a
groundwat er anywhere el se, arsenic doesn't show up in the
other wells, that that particular well - and from our
field notes and during devel opnent of that well, some of
the readings that we take, the turbidity readings - that
that well was--the construction of that well was in
j eopar dy.

MS. DEBOW That's valid.

Now, | didn't see in here that we have proven
that we have reduced the arsenic bel ow Federal standards
and in the ecological studies | did see that there was an
el evated quotient of index to rabbits and other things, so
what |'mwondering is did we renove the arsenic?

Can we go ahead and assune the--

MR BARTMAN. No, the arsenic in soil was
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renoved.

W didn't nention it, but the arsenic was
renmoved - was addressed and renoved as part of the tine
critical removal action.

MS. DEBOWN Yeah, and | do see--

MR DUNN: In the soil.

V5. DEBOWN --Were it says we did that. | nean,
that's where | couldn't see closure.

MR DUNN:. [ Show ng photograph]--This is where it
was renoved and this is the replacenent that we put in.

MS. DEBOWN And, this one's fine.

This one's giving us good val ue.

MR DUNN: Yes.

MS. DEBOWN And, then around this site, we're
now getting valid | ow arsenic | evel s?

That's where | mssed the |ast closing
st at enent .

MR DUNN. Matt, when was your |ast round?

MR BARTMAN: Geez! W had arsenic initially at
102.

Qur second round, we dropped to 42.

V5. DEBOW Which is bel ow
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MR BARTMAN: Wi ch is below, yeah, the State
st andard.

MS. DEBOWN And, that was one test.

So, what |I'mwondering is are we going to do one
nore test or is one considered sufficient?

MR BARTMAN. Do you want to field this one?

M5. LANDVMAN: Isn't that a part of the
noni toring?

MR BARTMAN: There is no nonitoring site.

M5. LANDVAN: In this particul ar case because we
questioned the validity of the original sanple.

MR BARTMAN: Al so, we have one sanpling point
above that criteria.

MB. LANDMAN: Ri ght .

MR BARTMAN: If it were known that arsenic were
a w despread groundwat er problem or suspected w despread
groundwat er problem you would continue to sanple those
poi nts.

V5. LANDVAN: In this particular case, we didn't
feel it was necessary to go back out and sanple it again.

V5. DEBOWN Well, that's kind of the way | woul d

read that.
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From what you're telling me now, that even
t hough we' ve dedi cated some part of this wite-up to tel
ourselves that the arsenic |evels were nore than tw ce
standard, we al so are saying now that that was due to one
aberrant val ue

And, so now we're just going to ignore that
aberrant val ue because we got a good val ue but we're not
going to validate that that's true - determ ne which one's
right, is that what |'m hearing?

MR BARTMAN. One additional sanpling is not why
we're saying that it's valid.

V5. DEBOWN Ckay. | like that.

MR BARTMAN Ri ght.

We're saying that it's valid because arsenic in
the initial round was not a problem wth the exception of
one well.

So, we didn't find a site related arsenic
probl em

We confirned that, that one point was not a
problemand that it was the construction of the well that
was causi ng the probl em and the sedi ment caused that

el evated hit by doing that second round of sanpling.
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V5. DEBOW Ckay. Because the second question |
had was concerni ng the environnmental inpact, the
ecol ogi cal studies--

MR BARTMAN:  Uh- huh.

V5. DEBOW --Were it discussed the ecol ogi cal
quotients for rabbits as being high and | keep thinking of
hawk seeking rabbits, so since arsenic wll bio-accunul ate
I was sonewhat concerned that the terrestrial receptors
really could be accunul ating anything |eft over.

That was nmy next question.

We didn't prove that that was not due to
arsenic, but there's no comment in there that it probably
was due to the pesticides that were renoved.

MS. LANDVAN: Pestici de and the arsenic.

MS. DEBOWN And, the arsenic?

MS. LANDVAN: That were renoved and the
ri sk values for the ecol ogical receptors were based on the
site conditions prior to renedial action.

So with the renoval of that soil--

V5. DEBOW Shoul d i nprove the risk val ues?

MB. LANDVAN: That should at |east go away

because there are no nore.
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MR BARTMAN: It should. It's actually--

MB. LANDMAN: Ri ght .

MR BARTMAN. --Part of Gna's requirenents
that we denonstrate that renoval of those soils, the
remaining soil that's left.

So we denonstrate using those values that we
have taken through our risk assessment denonstrate that
those | evels are not acceptable

MS. LANDMAN: The remnedi ation |evels that were
determ ned for renoval of the soil were based on reducing
the risk to both human health and ecol ogi cal disasters to
an acceptabl e | evel.

That's how they were cal cul ated, so the cl ean-up
was based on basically a back cal cul ati on of what |evels
do we need to reduce these risks down to acceptable
| evel s.

W wor ked backwards. What does that becone in
the concentration.

Then we go back out to the site. Al the areas
that exceed that concentration were renoved

V5. DEBOW And, particularly relative to

arsenic, that 42 says we did that for arsenic?
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BARTMAN. No, 42 is in the groundwater.

DEBOWN | n the groundwater.

5 ® 2

BARTMAN. Ri ght.

V5. LANDVAN: And, the risk to the ecol ogical
receptors were in the surface soil exposure.

V5. DEBOW Ckay.

MR BARTMAN: So, it's where you take care of it
in the soil.

MS. DEBOW Cot cha!

MR. DUNN. The arsenic nunber in groundwater is
probably very fal se.

Arsenic is a very, very heavy el enent and
arsenic sticks to the soil and sedinent and ny guess is
that those sanples were not done with | ow flow

MR BARTMAN: The initial sanple was not done | ow
f1ow

MR DUNN. Ckay.

MR BARTMAN: That's why the second sanpl e was done
low flowin order to reduce the level of turbidity in that
wel | we knew was poorly constructed, but we have to
denmonstrate, just |like you' re asking that question. That

sane question was posed by G na and at that tine, Dave's
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counterpart, Patrick Walters, proved to nme that it's well
construction, not truly in the groundwater

So, that's why we had to do additional sanpling

V5. LANDVAN: And, to add to the conplication of
that is we had to renove that well during the soi
renoval

So at that point the question is do we have any
reason, do we have enough concern to goi ng back out and
install a newwell to replace it, take another sanple or
not ?

W have all this evidence to showthat this is
no | onger an issue, so what would we gain by just spending
tinme and noney to go back out there to re-install the
well, to sanple it one nore tine?

And, that's really what it boils down to.

MS. DEBON Now, on Site 7, | had a commrent.

I was sonewhat curious about the swanps down at
the bottomend of Site 7.

MR BARTMAN: | think it's a marsh

MS. DEBOWN Marsh?

MR BARTMAN:. | get corrected

VS

DEBON Salt marsh
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MR BARTMAN: There is a difference and | get
corrected.

Qur ecological--1"msorry.

MS. LANDMVAN: I't's both.

MR BARTMAN: | don't know, | get corrected by
ecol ogical scientists all the tine.

| say swanp. She says it's not a swanp, it's a
marsh, so | don't know.

M5. DEBOW |If there are cypress trees init,
it's probably nore swanp.

MR BARTVAN. Ckay.

M5. DEBOW |If there's just flats with grasses,
it's probably salt marsh.

M5. LANDVAN: There's probably areas of both.

MS. DEBOW Yeah.

W saw sone decrease in macro-invertebrates in
surface water down there. | couldn't quite tell what that
neant .

To ne, it neans we that we saw a decrease in the
nunber of clans, nussels and ot her macro-invertebrates
that live on the bottomin the |low waters of salt marshes.

Is that what | was readi ng? And, that wasn't
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expl ai ned as possi bly why, other than naybe it's due to
this toxicity.

MR BARTMAN: | get all the tough questions!

Ask a human risk question.

The fed.fix are not clans, nussels, they are
m cr o- or gani sms.

MS. DEBOWN Not macro-invertebrates. The macro
invertebrates are ny oysters.

The micro-invertebrates are the little guys.

MR BARTMAN. Ckay. See, | told you.

VMB. DEBOW And, this says nacro-invertebrates so
that's ny oysters.

M. WOOD: On Page 8 if anyone wants to follow

MR BARTMAN: Yeah.

I don't have an answer for you at this point.

M5. DEBOW It seens what |'mreadi ng here that
where nmy concerns lie are al though we are prohibiting
groundwat er consunption and fromwhat you told nme, we're
not prohibiting residential pesticide use in this area so
we're going to continue to have groundwater runoff, which
may not be a RAB issue.

It may be a Canp Lej eune issue.
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But, we do have sone ecol ogi cal inpact and we
haven't figured out why.

That's what | saw here that even this didn't
quite identify why we're seeing ecol ogical inpact.

It could be the |ead.

W' ve got a couple of things going on there and
I was wondering if you knew anynore about that.

But, | read it as shrinp and nussels and di nner
that we m ght be |osing.

MR BARTMAN: | don't think that's the case.

I can't give you an answer right now.

V5. LANDVAN: Can we get the ecol ogical risk
assessnent person--

MR BARTMAN:. Ch, yeah.

MS. DEBOW Thanks.

V5. LANDVAN: --Make a phone call to you and
di scuss the issue?

MR BARTMAN:. Yes.

MB. DEBOW Sure, sure.

MR BARTMAN: | apol ogize for that. That is not
ny area. | nmean | should know this, but it's not

sonething that's fresh in ny mnd.
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MR HUWPHRI ES: Yeah, | don't think you can get--

V5. DEBOWN It nmay not even apply to this. It
may be sonet hi ng where we can say, hey, |ook by the way,
even though this isn't due to our off-site, it's sonething
that you in the community need to be aware of and naybe
use | ess pesticides on your |awn at Tarawa Terrace.

MR BARTMAN:  Uh- huh.

M5. DEBON O, sonething like that.

M5. WOCD: They' re not using pesticides on the
| awns.

MS. DEBOWN | have no idea, but whether it's a
RAB issue or just the way | was reading this leads nme to
believe it's a RAB issue.

MR SWARTZENBERG You can't get oysters to grow
in water unless you' ve got at |east--you know, |'ve heard
of oysters growing in ten parts per thousand, but we don't
have anything like that up in this area.

You have to at |east get down on Courthouse Bay
before you get anything like that.

The cl ans even |ess.

In fact, the hurricane killed a lot of clams

because there was so nmuch fresh water.
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M5. LANDVAN: |'mpretty sure that nost of the
sanpl es probably were crabs and | don't know what you call
t hem -

BARTMAN. Crayfi sh.

LANDMAN. --They're just tiny little things.
BARTMAN: | nean, this is all fresh--
DEBOW These are all indicators.

LANDMAN. Ri ght .

BARTMAN: Ri ght .

> » ®» » » »

LANDVMAN: | agree with you. That's why we
need to get you talking to the ecol ogi cal person to answer
any questions.

V5. DEBOW Sonething's going on there, the way
this is witten and |'mnot quite sure what it is.

Whether it's related to this off-site or
sonet hi ng el se, but sonething's going on there.

M5. WOOD: Wl |, to be anecdotal which doesn't
hel p you at all, but we used to ride our horses down the
Boy Scout area which is down, you know, fromthere and
take off the point there and swm we had a great tine for
several years.

MR BARTMAN: Uh- huh.

Page 42



CAMP LEJEUNE RAB MEETI NG

MB. WOOD: And, finally, we discovered we were
com ng out of that water with skin rashes and an awf ul
odor and so we gave up that in particular.

So, | don't think it's necessarily related.
It's been an ongoi ng accumul ation of variety of things in
thi s whol e area.

MR BARTMAN: Do they say what that's caused
fron?

M. WOOD: | don't know. W just decided, you
know, there was a whole group of us that we did not need
to be in that water on those horses any |onger, you know.

MR BARTMAN: Does the treatnent plant discharge
in that area?

V5. LANDVAN: |If you're up in the Montford Poi nt
area, that's well up there.

M. WOOD. No, this is you know where the--

V5. LANDVAN: Ckay, you're across the creek.

M5. WOOD: |"mon the sane side. It's further
down toward the entrance we used to go.

The golf course is here. The Boy Scouts area is
down there and we'd, you know, go off and--

V5. LANDVMAN: Right, that's on the other side of
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Nor t heast Creek.

MR BARTMAN: Yeah, you're the other side of site

7.
MB. WOCD: You're right.
MB. LANDVAN: That's right.
MB. WOCD: But, my point is that whole water--
MR BARTMAN: That whol e water area.
MS. WOOD: --has deteriorated in the |ast 25
years.

V5. LANDVAN. But, in response to your question,
I suggest we get the ecol ogical best person from Baker to
di scuss the issue with you and then perhaps we can get a
summary of that conversation into the neeting mnutes that
go out to all the RAB nenbers.

MR BARTMAN. Right, that'll be in the file
record of decision because it is a public coment--

VMB. DEBOW Thank you.

MR BARTMAN:. --That has to be addressed.

MR HUWHRI ES: |'ve got a question on Site 7.

Several years ago, there was a cl eaners
approxi mately 800 yards from here that was dunping

tetrachl orethyl ene into the groundwater.
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MS. LANDVAN: ABC O eaners.

MR HUWHRI ES: Yeah, | didn't want to say the
nane.

They went to litigation with the EPA

What ever happened?

MB. TOMSEND: They are working on that now.

They're in renedial action now.

It will soon be public record and they shoul d
have a repository set up.

V5. LANDVAN: It's at the Onslow County Libary?

M5. TOMSEND: Yeah, that's what |'ve read that
you can see all the docunents associated with it, but
that is definitely a superfund site and they are
renedi ati ng.

And, they have gone through the same public
neeting process that we have, although it's just one site
so they don't have neetings as frequently as we do, but
t hey have gone through the sanme process that we have for
investigation and renedi ation, although it's taken thema
I ot | onger.

And, a representative fromthe Base attended

al nost every one of those neetings.
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one.

MVB.

MR

RAB MEETI NG

CASEY: | think probably Tom was probably the

TOMSEND: | know Tom was attending them

CASEY: Yeah.

BARTMAN. The | ead-in was supposed to go from

the session on the tine critical renoval action to Rich's

di scussi on.

[ Wher eupon this part of the proceedi ngs concl uded at

8:45 o' cl ock

p.m]
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